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Foreword 


This edition of the Minerals Yearbook discusses the performance of the 
worldwide minerals industry during 1985 and provides background infor- 
mation to assist in interpreting developments during the year being reviewed. 
Content of the individual volumes follows: 

Volume I, Metals and Minerals, contains chapters on virtually all metallic 
and nonmetallic mineral commodities important to the U.S. economy. In 
addition, it includes a statistical summary chapter, a chapter on mining and 
quarrying trends, and a chapter discussing the statistical surveying methods 
used by the Bureau of Mines. | 

Volume II, Area Reports: Domestic, contains chapters on the mineral 
industry of each of the 50 States, the U.S. island possessions in the Pacific 
Ocean and the Caribbean Sea, and the Commonwealth of Puerto Rico. This 
volume also has a statistical summary. 

Volume III, Area Reports: International, contains the latest available 
mineral data on more than 150 foreign countries and discusses the importance 
of minerals to the economies of these nations. A separate chapter reviews the 
international minerals industry in general and its relationship to the world 
economy. 

The Bureau of Mines continually strives to improve the value of its publi- 
cations to users. Therefore, constructive comments and suggestions by readers 
of the Yearbook will be welcomed. 


Robert C. Horton, Director 
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Statistical Summary 


By Sarah P. Guerrino! 


This chapter summarizes data on crude 
nonfuel mineral production for the United 
States, its island possessions, and the Com- 
monwealth of Puerto Rico. Included also are 
the tables that show the principal nonfuel 
mineral commodities exported from and 
imported into the United States and that 
compare world and U.S. mineral produc- 
tion. The detailed data from which these 
tables were derived are contained in the 
individual commodity chapters of Volume I 
and in the State chapters of Volume II of 
this edition of the Minerals Yearbook. 

Although crude mineral production may 
be measured at any of several stages of 
extraction and processing, the stage of 
measurement used in this chapter is what is 
normally termed “mine output." It usually 
refers to minerals or ores in the form in 
which they are first extracted from the 
ground, but customarily includes the output 
from auxiliary processing at or near the 
mines. 

Because of inadequacies in the statistics 


available, some series deviate from the fore- 
going definition. For copper, gold, lead, 
silver, tin, and zinc, the quantities are 
recorded on a mine basis (as the recoverable 
content of ore sold or treated). However, the 
values assigned to these quantities are 
based on the average selling price of refin- 
ed metal, not the mine value. Mercury is 
measured as recovered metal and valued at 
the average New York price for the metal. 

The weight or volume units shown are 
those customarily used in the particular 
industries producing the commodities. Val- 
ues shown are in current dollars, with 
no adjustments made to compensate for 
changes in the purchasing power of the 
dollar. 


1Mineral data specialist, Division of Ferrous Metals. The 
author was assisted in pre tion of this chapter by 
Barbara M. Carrico, mineral data specialist, Division of 
Nonferrous Metals; Barbara E. Gunn, mineral data assist- 
ant, Division of Industria] Minerals; Wanda West, pro- 
assistant, Division of State Activities; and William 
T. Zajac, mineral data specialist, Division of International 
inerals. 
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Table 1.—Nonfuel mineral production! in the United States 


Mineral 


METALS 


Antimony ore and concentrate 
short tons, antimony content 
Bauxite 


Iron ore uae (xe ading! 


ter) . thousan 


short 
Lead (recoverable content of ores, etc.) 


metric 
Manganiferous ore (5% to 35% Mn) 
tons, gross weight. 

NOME 5 flasks_ — 
Molybdzaum (content of ore and 

concentrate) thousand pounds 
Nickel (content of ore and eee 
short tons 


Silver 5 content of 
ores, etc thousand troy ounces. 
Tungsten ore and e and concentrate 
metric tons, contained W. 
Vanadium (recoverable in ore and 
concentrate short tons 
Zinc (recoverable content of ores, etc.) 


metric tons. . 
Combined value of be 


trates, lorie Ger ax 
magnesium chlo or mag- 
nesium metal, rare-earth metal con- 
centrate, tin, titanium concentrate 
(ilmenite and rutile), zircon concen- 
a and values indicated by sym- 


Bromine? |... thousand pounds 
Calcium chloride short tons 
Cement: 

Masonry. — thousand short tons 


Portland. _______ ___ — do... 
f m do... 
Diatomite _____________ DAS 
Feldspat short tons. . 
Fluorpa1!:?::!k! 83 
Garnet (abrasive) 5 do- 
dem stone? 
pum thousand short tons 

(Grade-A) 
million cubic feet 
Lime thousand short tons 
Magnesium com short tons 
Mica (scrap)... thousand short tons 
Perlite short tons. _ 
Phosphate rock 


Potassium salts (KO equivalent) 
o.. 


See footnotes at end of table. 


Quantity 


125 
474,000 


42,518 
1,518 


1983 


(thousands) 


Value 


W 
$11,309 
1,751,476 
"849,071 


1,938,496 
2,427 
214,745 
216 

W 
166,612 
1496, 850 
10,528 
80,675 
251,204 


Quantity 


551 
856 


71,102,613 
72,084,615 


49,197 
1,639 


1984 


Value 
(thousands) 


W 
$15,648 


71,625,116 


"751,883 


W 
2,819 
7181,745 


Quantity 


46,585 
418,955 


19,882 
16,580 


111,986 
6,127 


89,957 


983 
W 
226,545 


1985 


Value 
(thousands. 


) 


STATISTICAL SUMMARY 


Table 1.—Nonfuel mineral production! in the United States —Continued 


Industrial 


*Estimated. ‘Revised. 
"Combined value" figure. 


Quantity 


449 
84,518 


*655,100 
26,620 
423 


861,600 
1,090 


4111 


1,066 
111,020 
282 


XX 
XX 
XX 


1983 


Value 
(thousands) 


$4,486 
597,081 


1.985, 000 
835,200 
89,425 


8,821,000 
147,843 


414,210 
20,280 
649 
27,170 


867,486 
15,263,000 
121, 120,000 


Quantity 


XX 
XX 
XX 


1984 


Value 
(thousands) 


1987, 900 
17,157,000 
"23,161,000 


Quantity 


XX 
XX 
XX 


1985 


Value 
(thousands) 


1,007,903 
17,612,000 
28,282,000 


NA Not available. W Withheld to avoid discl com ro data; included in 
XX Not osing pany proprietary data; 


5 Wee eee mine shipments, ‘sales, or marketable production (including consumption by producers). 
and sharpening stones; excludes mill liners and grinding pebbles. 
Ec output in in "in New Mexico; withheld to avoid disclosing company proprietary data; included with industrial 


8 aan ione and 


ue" figure for 1983 
bituminous 


limestone and sandstone; all included elsewhere in table. 
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Table 2.—Nonfuel minerals produced in the United States and principal 
producing States in 1985 
: Principal producing States, ; 
Mineral in order of quantity Other producing States 
Antimony ore and concentrate Idaho. 
„ Va. 
2 VENIET CREDE Calif. and Vt. 
8 (native Tex. and Utah. 
FOL NCC 8 Nev., Ga., Mo., Mont Ill., Tenn., Wash. 
Bauxite et Catt neat walls Paid Ark. and Ala. 
Beryllium concentrate Utah and S. Dak. 
Boron minerals Calif. 
Brom ine Ark. and Mich 
Calcium chloride Mich., Calif., Wash. 
Cement Tex., Calif., Pa., Mich All other States except Conn., Del., Mass., 
n., N. H., N. J., N. C., N. Dak., 'RI, Vt. 
CAVE oann boe Ga., Tex., N.C., Wo i I. V. ag except Alaska, Del., Hawaii, 
Copper ( une) 3 ruf Ariz., N. Mex., Utah, Mont Calif., Colo., ois III., Mich., Mo., Nev., Tenn. 
FFC Calif., Nev., Wash., Oreg. 
E ER Ee ao See a DENS N.Y. 
Feldsp ar N. C., Conn., Ga., Calif ff Okla. and S. Dak. 
Fluorpaoaeoe rr ev., Tex. 
Garnet, abrasivtee Idaho, Maine, N.Y. 
Gold (mine Nev., S. Dak., Calif., Mont Alaska, AR: Colo., Idaho, Mich., N. Mex., 
Oreg., S.C., Utah, Wash. 
Gyps umi Tex., Mich., Iowa, Okla_ - — — —— Ariz., Ark., Calif., Colo., Ind., Kans., La., Mont., 
Nev., N. Mex., N.Y., Ohio, S. Dak, Utah, 
Va., Wash., Wyo. 
Helium ______________ _ Kans., Tex., N. Mex. 
Iodine. __~ ......-..---- Okla. and Mich. 
Iron ore Min Mich., Mo., Ars 3 Calif., Colo., Mont., Nev. 
Iron oxide pigments (crude) .. .. — Ga., Mo, V „ V 
Kyanite_ - ------------- Va an 
Lead (mine Mo., Idaho Colo., N. |... Ariz., III., Mont., Nes: N. Mex., Tenn. 
Limé 8 Ohio, Ky., Mo., Pa o All other States except Alaska, Conn., Del., 
Ga., „Maine, Miss., N.H., N.J., N. Mex., 
N.C. „Re. I., 8. C., Vt 
Lithium minerals. |... __— N.C. and Nev. 
CCC NEY: 
Magnesium chloride 
Magnesium compounds Mich., Calif., Utah, Dei Tex. 
erous ore S.C. 
Marl, greensand _________ N J. and Del. 
Mercury -------------- Nev 
Mica (scrap p N C., N. Mex., S. C., G aaa Conn., Pa., S. Dak., Tex. 
Molybdenum mm Colo., Ariz., Idaho, N. Me Calif., Nev., Utah. 
Nickel!!! Oreg. 
Oli vine N.C. and Wash. 
Poit- A i he Mich., Fla., Ind., Ml LI Calif., Colo., Ga., Iowa, Md., Mass., Minn., 
Mont., N. J., N. Y., N. C., N. Dak., Ohio, Pa., 
S.C., Wash., Wis. 
Perlite N. Mex., Calif., Ariz., ev Colo. and Idaho. 
Phosphate rockkk gk Fla., N. 22 Idaho, Tenn Mont. and Utah. 
N saltg__________ N. Mex., Utah, Calif. 
JJ Nat na tal is a oe „N. Mex., Calif., Idaho _ _ _ Ariz., Hawaii, Kans., Okla. 
Pyrites, ore and concentrate Tenn., Colo., Ariz. 
Rare-earth metal concentrate _ if. and Fla. 
/ A ne La., Tex, N. V., Ohio Ala., Calif., Kans., Mich., Nev., N. Mex., 
N. Dak., Okla., Utah, W. Va. 
Send and gravel: 
Construction Calif., Tex., Mich., Ariz _ _ All other States. 
Industrial III., Mich., N. J., Calif — .. . All other States except Alaska, Del., Hawaii, 
8. Bak. ve Wye N.H., N. Mex., N. Dak., Oreg., 
Silver (min) .- Idaho, Nev., Ariz., Mont __ _ _ _ Alaska, Calif., Colo., Ill., Mich., Mo., N. Mex., 
N.Y., S.C., 8. Dak., Tenn., Utah, Wash. 
Sodium carbonate (natural). - Wyo. and Calif. 
Sodium sulfate (natural)) Calif., Tex., Utah 
Staurolite |... a. 
Stone: 
rushed ------------ Tex., Fla., Pa., a All other States except Del. 
Dimension Ind., Ga, ſrt!!! --- All other States excep . I., Fla., 
waii, Ky., > Nev. „N J., 
N. Bak., RT, W. Va, WV. 
Sulfur (Frasch) )) Tex. and La. 
Talc and pyrophyllite ______ Mont, Tex, Vt, N.Y II Ark., Calif., Ga., N.C., Oreg., Va. 
MF TP 88 Alaska and Colo. 
Titanium concentrate Fla. 
Tripoli 5222. ———— c Ill. and Okla. 
Tungsten ore and concentrate Calif. and Colo. 
anadium _____________ Idaho and Ark. 
Veoniculite F Mont., S. C., Va. 
Wollastonite N.Y 
Zinc (mine Colo., Idaho, Ill., Ky. 


Tenn,Mo,NY,NJ . 
Fla. 


STATISTICAL SUMMARY 


Qr 


Table 3.—Value of nonfuel mineral production in the United States and 
principal nonfuel minerals produced in 1985 


Sta Value Percent 2 2 2 2 
te (thousands) Rank yh rà Principal minerals, in order of value 
Alabama $405,915 20 1.75 pud nut (crushed), lime, sand and gravel (con- 
ruction). 

Alaska 89,969 42 .89 Pene and gravel (construction), gold, stone (crushed), 

Arizona 1,550,085 4 6.68 Copper, M sand and gravel (construction), cement, molyb- 

Arkansas 256,697 29 111 Bromine, cement, stone (crushed), sand and gravel 
(construction). 

California 2, 094, 796 1 9.02 Cement, sand and gravel (construction), boron minerals, 
stone (crushed). 

Colorado 408, 178 19 1.76 Molybdenum, cement, sand and gravel (construction), 
stone (crushed). 

Connecticut 72,886 43 31 Stone (crushed), sand and grave: (construction), feld- 
spar, sand and gravel (industrial). 

Delaware 14,029 50 02 Maenan compounds, sand and gravel (construction), 

Florida 1,559,266 3 6.71 Phosphate rock, stone (crushed), cement, sand and 
gravel (construction). 

Georgia 946,075 7 4.07 Clays, stone (crushed), cement, stone (dimension). 

Hawaii | 44 .23 one (crushed), cement, sand and gravel (construction), 

e. 

Idaho 848,154 22 1.50 Silver, phosphate rock, molybdenum, lead. 

Illinois 459, 17 1.98 Stone (crushed), cement, sand and gravel (construction), 
sand and gravel (industrial). 

Indiana 802,954 25 1.30 Coment, stone (crushed), sand and gravel (construction), 

Iowa --------- 228,017 32 .98 Stone (crushed), cement, sand and gravel (construction), 
gypeum. 
RUNE EE 822,110 23 1.89 Cement, salt, stone (crushed), helium (Grade-A). 
Kentucky .....- 261, 21 1.15 Stone oe lime, cement, sand and gravel (con- 
Louisiana 522,268 15 2.25 sulfur @ ar (rasch , salt, sand and gravel (construction), 
Maine 41.108 46 18 Sand : 1 gravel (construction), cement, stone (crushed), 
Maryland 258,274 28 1.11 stone (crushed), cement, sand and gravel (construction), 
Massachusetts 117,205 88 .50 Sand a and gravel (construction), stone (crushed), stone 
(dimension), lime. 

Michigan 1.347, 853 6 5.80 o ore, coment magnesium compounds, stone 

Minnesota 1,547,958 5 6.66 lron ore, sand and gravel (construction), stone (crushed), 
sand and gravel (industrial). 

Mississippi — — ——— 102,793 40 44 re dud do (construction), clays, cement, stone 

Missouri 734,960 9 3.16 uade stone (crushed), lead, lime. 

Montana 200,272 84 86 Gold, sand and gravel (construction), silver, copper. 

Nebraska 99,970 41 43 Cement, sand and gravel (construction), stone (crushed), 

Nevada 630,883 12 2.12 Gold, diatomite, cement, silver. 

New Hampshire 32, 900 47 14 Sand nd and gravel (c (construction), stone (dimension), stone 

), cla; 

New Jersey . _— 171,516 85 76 Sens (crushed), s sand and gravel (construction), sand 
and gravel (industrial), zinc. 

New Mexico 656,889 11 283 Copper, potassium salts, molybdenum, cement. 

New Vork 657,808 10 2.88 8 N cement, salt, sand and gravel (construc- 

on 

North Carolina 432,756 18 1.86 Stone (crushed), phosphate rock, lithium compounds, 
sand and gravel (construction). 

North Dakota 24,184 48 10 Sand and gravel (construction), lime, salt, clays. 

Ohio 607, 127 13 2.61 Salt, ona (crushed), sand and gravel (construction), 
ceme 

Oklahoma 251,607 80 1.08 Stone (crush ed), cement, sand and gravel (construction), 
sand and gravel (industrial). 

Oregon 130,296 86 .56 1 (crushed), sand and gravel (construction), cement, 

Pennsylvania 804, 474 8 3.46 ae (crushed), , cement, lime, sand and gravel 

constructio 

Rhode Island _ — _ — 12,192 49 06 Stone (crushed), sand and gravel (construction), sand 
and gravel (industrial). 

South Carolina 215,929 26 1.19 5 raf (crushed), clays, sand and gravel 

in 

South Dakota 207,839 83 .89 Gold, cement, stone (dimension), sand and gravel 
(construction) 

Tennessee 472,287 16 2.08 Stone (crushed), zinc, cement, pyrites 

Tex aaa 1.733, 359 2 7.46 Cement, sulfur (Frasch), stone (crushed), sand and 
gravel (construction). 

Utah --------- 312,359 24 1.34 Cement, copper, gold, sand and gravel (construction). 

Vermont 49,854 45 21 Stone (dimension), Stone (crushed), sand and gravel 
(construction), talc. 

Virginia 881,276 21 1.64 Stone (crushed), cement, sand and gravel (construction), 

Washington 248,670 31 1.05 Cement sand and gravel (construction), gold, stone 


See footnotes at end of table. 
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Table 3.—Value of nonfuel mineral production in the United States and 
principal nonfuel minerals produced in 1985 —Continued 


Value 

State (thousands) 
West Virginia $105,409 
Wisconsin 125,110 
Wyoming 552,463 
Total 23,232,000 

XX Not applicable. 

! Incomplete total. 


Rank 


Percent 
of U.S. 
total 


Principal minerals, in order of value 


Mone (crushed), cement, sand and gravel (industrial), 


Stone (crushed), sand and gravel (construction), lime, 
sand and gravel (industrial) 


Sodium carbonate, cla 


cement (portland), sand and 


gravel (construction). 


Table 4.—Value of nonfuel mineral production per capita and per 


square mile in 1985, by State 
Value of mineral production 
Area Po tion : : 
State (square miles) (thousand) Total ___Per square mile __ mile Per capita 
(thousands) Dollars Rank Dollars Rank 
Alabama 51,705 4,021 $405,915 7,851 24 101 20 
Alaska 591,004 521 : 152 50 173 10 
Arizona 114,000 8,187 1,550,085 18,597 11 486 3 
Arkansas 53,187 2,359 256,6 4,826 31 109 18 
California 158, 706 26,365 2,094,796 18,199 13 19 24 
Colorado 104,091 3,231 408, 178 3,921 35 126 16 
Connecticut |... 5,018 3,174 12,386 14,425 9 23 47 
Delaware 2,044 622 14,029 1,971 44 6 50 
Florida 58,664 11,366 1,559,266 26,580 1 137 14 
Georgia 58.910 5,976 946,075 16,060 7 158 11 
Hawaii 6,471 1.054 53, 8,232 21 51 37 
Idaxo 564 1,005 948,154 4,166 33 846 6 
Illinois 56,345 11,535 459,920 8,163 23 40 89 
Indiana . 36,185 5,499 802,954 8,372 20 55 85 
Iowa __________ 56,275 2,884 228,017 4,052 34 19 25 
5 82,277 2,450 822,110 3,916 86 131 15 
Kentucky 40,409 3,726 267,558 6,621 25 72 21 
isiana |... —-—- 41,151 4,481 10,937 15 117 17 
Maine : 1,164 41,108 1,236 48 85 42 
Maryland 10,460 4,392 ,214 24,692 2 59 32 
Massachusetts 8,284 5,822 117,205 14,148 10 20 48 
Michigan 58,527 9,088 1,847, 853 030 3 148 12 
Minnesota 84,402 4,193 1,547,958 18,340 5 869 5 
Mississippi 47, 689 2,613 102,793 2,155 43 89 40 
Missouri 9,697 5,029 734, 10,545 16 146 13 
Montana 147,046 826 200,272 1,362 45 242 8 
Nebraska _______ 7,355 1,606 99,970 1,292 47 62 81 
Nevada 110,561 936 ,883 5,106 27 674 2 
New Hampahire 9,279 998 32,900 8,546 40 33 44 
New Jersey ______ 7,181 1,562 177,576 22,804 4 23 46 
New Mexico 121,593 1,450 ,889 5,402 29 453 4 
New Vork 9,108 17,783 651,308 18,385 12 37 41 
North Carolina 2,669 255 432,156 8,217 22 69 28 
North Dakota 70,708 24,184 342 49 35 43 
Ohio 41, 330 10,744 607, 127 14,690 8 51 83 
Oklahoma 69,956 3,301 251,607 8,597 38 16 26 
| a ean Te € ,073 687 130,296 1,342 46 48 88 
Pennsylvania 45,308 11,853 804,474 17,756 6 68 29 
Island 1.212 968 12,192 10,059 17 13 49 
South Carolina 31,118 8,347 275,929 8,869 19 82 23 
South Dakota 77,116 708 207,339 2,689 41 293 7 
Tennessee 42,144 4,762 472, 287 11.207 14 99 21 
Texas 266,807 16,370 1,733,359 6,497 26 106 19 
Utah ... : 1,645 312,359 3,679 87 190 9 
Vermont 9,614 535 49,854 5,186 30 93 22 
Virginia 40,161 5,706 381,276 9,358 18 67 80 
Washington 68,138 4,409 243, 670 3,576 39 55 84 
West Virginia 24,231 1,936 105,409 4,350 32 54 36 
Wisconsin _______ 56,153 4,775 125,110 2,228 42 26 45 
Wyoming 97,809 509 552,463 : 28 1,085 1 
Total? or 
average 3,618,701 238,114 23,232,000 6,416 XX 98 XX 
XX Not applicable. 
1Incomplete total. 


Excludes Washington, DC (which has no mineral production), with an area of 69 square miles and a population of 
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Table 5.—Nonfuel mineral production’ in the United States, by State 


~J 


1984 1985 
Mineral : Value : Value . Value 
Quantity (thousands) Quantity (thousands) Quantity (thousands) 
ALABAMA 
Cement: 
nr thousand short tons 210 $13,417 259 $17,247 268 $18,113 
Portland _______________ do... 3,279 150 3,656 167,191 3,721 165,972 
Cla ooo mI I do... 1,863 20,758 1,906 30,500 1,873 18,139 
Gem stones NA 1 NA 1 NA 1 
Line thousand short tons 981 41,149 1,163 50,560 1.216 52,295 
Sand and gravel: 
Construction. - -- --------- do... *8,600 €23,500 10,348 26,188 11, 000 €32,000 
Š Industria do- 418 3,256 442 600 52⁴ 4,583 
tone: 
Crushed... .. -§- 5 do... 20,558 95,374 222,000 egg, 25,853 109,176 
Dimension do- 7 2,661 eg €2,674 11 2,881 
Combined value of bauxite, clays (bentonite), 
phosphate rock (1983), and salt XX 10,956 XX 18,380 XX 7,805 
Totals. o s cree ees XX 861,327 XX 409,841 XX 405,915 
ALASKA 
Gem stones_-—-—------------------ NA $60 NA $60 NA $60 
Gold (recoverable content of ores, etc.) 
troy ounces. — 39,523 16,758 19,433 71,009 44,133 14,210 
Send and gravel (construction) 
thousand short tons .. 45, 200 *97,200 80,861 66,888 29, 000 63,000 
Silver (recoverable content of ores, etc.) 
thousand troy ounces. . 4 41 r(3) r1 W W 
Stone (crushed) ..... thousand short tons 1,981 9,460 92,500 *10,800 1,907 8,585 
Combined value of cement (portland, 
1984-85), copper (1983), lead (1983), 
tin, and values indicated by symbol W _ __ XX 971 XX 12.543 XX 4,164 
Total- ---------------—- XX 124,496 XX 787,296 XX 89,969 
ARIZONA 
Clays ....-...-- thousand short tons 151 $1,425 138 $819 186 $1,508 
Copper (recoverable content of ores, etc.) 
metric tons... 678,216 1,144,285 746, 453 1,100,182 796,556 1,175,995 
Gem stones NA 2,800 NA 700 N 2,7 
Gold (recoverable content of ores, etc.) 
roy ounces. - 61,991 26,284 154,897 119,799 52,053 16,535 
Ro EP thousand short tons - 265 1,929 261 332 251 1,926 
Lead (recoverable content of ores, etc.) 
metric tons 1234 17112 W W 581 244 
Line thousand short tons 340 16,700 359 17,804 476 21,226 
Molybdenum (content of concentrate) 
thousand pounds_ - 23,934 80,210 24,013 16,112 24,125 63,989 
3 thousand shore tons 2 15 21 W 2 
Sand and gravel (construction) do 223, 200 €75,000 30,439 101,959 €37,000 €118,000 
Silver (recoverable content of ores, etc.) 
EN thousand troy ounces. _ 4,492 51,383 74,241 734,510 4,885 80,007 
ne: 
Crushed _ _ _ thousand short tons 4,755 24,079 $5,200 €27,300 5,929 23,111 
Dimension do— (è) 1 e(3) e(3) 
Combined value of cement, perlite, pyrites, 
salt (1984), sand and gravel (industrial) tin 
(1984), and values indicated by symbol W XX 87,449 XX 102,839 XX 95,447 
// ee ennen XX 11,511. 672 XX 11, 485.987 XX 1,550,085 
ARKANSAS 
Clays _________ thousand short tons 879 $9,956 1,019 $7,838 1,052 $10,769 
Gem stones NA 200 NA 200 NA 
Sand and gravel: : 
Co: ion thousand short tons *6,900 *19,600 8,334 23,186 *8,500 24, 400 
Š Industria do— 386 4,796 459 6,207 412 5,414 
tone: 
Roue do— 13,448 51,267 15, 200 59,800 14.815 60,874 
= e E es do. __— 9 573 EIS uu 5 805 
ON occasu UT 1 aoe 7 66 W W W W 
Combined value of abrasives, bauxite, b 
mine, cement, gypsum, lime, tripoli ( 1983- 
84), vanadium (1984-85), and values indi- 
cated by symbol W ~- ——---------—-- XX 159,972 XX 174,797 XX 154,735 
Totdl oe Se e XX 246,430 XX 272,628 XX 256,697 


See footnotes at end of table. 
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Table 5.—Nonfuel mineral production! in the United States, by State —Continued 


1983 1984 1985 
Mineral ; Value : Value : Value 
Quantity (thousands) Quantity (thousands) Quantity (thousands) 
CALIFORNIA 
Boron minerals thousand short tons... 1,308 $439,181 1,367 $456,687 1,269 $404,775 
Cement, portland __ __________ do 1,561 420,949 8,715 520,026 9,462 601,506 
Jͤĩͤ 8 do- 1,816 18,255 2,100 23,868 2,203 600 
Gem stones NA 300 NA 500 NA 550 
Gold (recoverable content of ores, etc.) 
troy ounces. — „443 16,300 85, 858 30,965 165, 101 52,446 
N Rt E AE thousand short tons. .. 1,218 10,668 1,882 12,443 1,382 12,201 
JJ A QUSE Doo 358 22,994 406 26,827 367 24,133 
Peet 2 o o nno um LUE do... 13 . 612 W W W W 
r SEN res ee er do 65 1,582 80 1,600 78 1,491 
Sand and gravel 
87 do 91, 000 €308,700 102,420 360,427 112,800 €430,000 
Industrial do 2,150 34,066 2,281 89,176 37,434 
Silver (recoverable content of ores, etc.) 
m ousand troy ounces. . 21 308 W W 115 709 
e: 
55 ene thousand short tons. . 35, 582 146,289 38,600 158, 000 41,199 174,895 
JS ORMCREERER E. a 20 2,839 22 2.990 23 2,449 
W and pyrophyllite 71 1,289 74 1,642 100 2,493 
Combin pb value ond abasic aye spi pps Adoride; 
cemen clays clay 
; diatomite, feldspar dspar, iron ore, | lead. 
1984), magnesium compounds, pe rl 
num (1984-85), perlite, potassium sal 
rare-earth metal concentrates, salt, ecdium 
carbonate, sodium sulfate, tungsten ore 
and concentrate, Mist (1983-84), and 
values indicated by symbol W |. ......- XX 859,218 XX 1360, 085 XX 323,014 
%SGꝙꝙĩ⅛:õ᷑nͥ Sa ecc XX 1,788,550 XX 1,995, 236 XX 2,094,796 
COLORADO 
Clays .....-.-- thousand short tons 459 $2,650 308 $2,111 303 $1,143 
Gem stones NA 80 NA 80 NA 80 
Gold 85 content of ores, etc.) 
troy ounces. _ 63,063 26,739 60,010 21,648 43,301 13,755 
CREER thousand short tons W W 291 W 233 1, 
Sand and gravel: 
On nue ee do... 221, 200 81,600 28,024 87,324 27, 500 688,000 
Industria!!! do- 212 3,233 149 2,213 W W 
Silver (recoverable content of ores, etc.) 
Sio thousand troy ounces. _ 2,146 24,546 2,200 17,909 549 3,370 
ne: 
Crushed. ....... thousand short tons 6,790 22,749 7, 200 26, 200 7,037 25,930 
Dimension do 1 86 21 297 2 204 
Combined value of cement, (n iron ore, 
lead, lime, mo 8 0 P oria 
pyrites (1984-85), salt (1984), tin (1964 85), 
n ore and concentrate, vanadium 
ü Ux zinc, and values indicated by 
symbol vk XX 175, 969 XX 1278, 609 XX 273, 296 
„ onc Rene XX 831,652 XX 1436, 176 XX 408, 178 
CONNECTICUT 
Clays ________ thousand short din i 86 $515 99 $565 106 $632 
Limé 22:62. 8 ee 5 400 W W pou s 
end and gravel (construction) do- 3 $5,000 €17,900 6,718 22,817 €6,000 €21,000 
ne: 
Crushed J RERO do... 1,692 45,890 €8,300 €49,400 7,271 49,937 
Dimension do— 1 l, *18 ?1,080 20 1,285 
Combined value of feldspar, gem stones, mica 
(scrap), sand and gravel (industrial), and 
value indicated by symbol „„ XX 5,480 XX 5,884 XX 5,532 
Total... n nuc XX 71,213 XX 79,696 XX 12,886 
DELAWARE 
Marl (greensand) .. thousand short tona. = ee 1 $18 2 $29 
Sand and gravel (construction) — _ do- 1, 400 8g, 200 1,003 2,195 *1,300 €4,000 
/ ˙ AA é XX 3,200 XX 2,818 XX 4,029 


See footnotes at end of table. 
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Table 5.—Nonfuel mineral production! in the United States, by State —Continued 


1983 1984 1985 
Mineral Value Value ! Value 
Quantity (thousands) Quantity) (thousands) Quantity (thousands) 
FLORIDA 
Cement: 
nry ----- thousand short tons 313 $19,557 383 $24,624 316 $17,187 
Portland -—-------------- do____ 3,329 048 3,564 172,548 3,282 148, 908 
%%% ũũme . an cr do- 31,566 772 34, 048 672 33,074 
Gem stones NA 6 NA 6 NA 6 
Line thousand short tons W 13,881 171 9,379 W W 
Poat a hee eu ros nat oe do- 114 999 263 5,454 243 5,833 
Sand and gravel 
Construction do 114,900 31,500 21,032 48,494 22,500 49,500 
Industrial do. ..- 329 3,447 1,533 815 2,123 12,642 
Stone (crused) )) do... - 51,282 235,100 66 500 000 69,266 281,231 
Combined value of magnesium compounds, 
phosphate rock, rare-earth metal concen- 
trates, staurolite, titanium concentrates 
(ilmenite and rutile), zircon concentrates, 
and value indicated by symbol V XX 114,122 XX 915,996 XX 1,005,429 
Totali. ³·¹¹A XX 1,215,826 XX 1,510,864 XX 1,559,266 
GEORGIA 
Clays ———-2 thousand short tons. 7,859 $560,005 8,679 $600,029 8,671 $575,097 
Gem stones NA 20 N 20 N 
Sand and gravel: 
Construction thousand short tons *3,800 *9,400 5,947 13,623 *5,000 *13,400 
Š Industrial!!! do— 539 7,298 478 6,795 571 6,675 
tone: 
od cM cuc EL do— 41,100 186,193 45900 e220, 000 52,062 256,588 
Dimension do— 183 21,019 202 20,007 185 19,466 
Tale nn . do. 14 101 15 104 16 111 
Combined value of barite, bauxite ( 1988-84), 
cement, feldspar, iron oxide igments 
(crude), kyanite, mica (Scrap. and peat. _ _ XX 65,536 XX 79,914 XX 74,718 
Total 25e ·˙oõoi eot E E XX 849,572 XX 940,492 XX 946,075 
HAWAII 
Cement: 
Masonry // thousand short tons. — 6 $641 5 $792 7 $588 
Portlaadgdadſi ----- do- 216 20,673 186 18,282 215 16,050 
Sand and gravel (construction) 
B do... *440 *1,000 436 2,081 *500 *2,100 
tone: 
PFC do— - — 5,532 29,703 *5,400 29,700 5, 627 84,183 
Dimension do- (3) 8 m Ee sas = 
Combined value of other industrial minerals XX 391 XX 442 XX 351 
OCR e ife c e. A XX 52,411 XX 51,247 XX 53,212 
IDAHO 
Antimony ore and concentrate, antimony 
— 777. PTET Ta IO short tons. 585 W 557 W W W 
5 thousand short tons. .. 6 $91 51 W 22 W 
Copper (recoverable content of ores, etc.) 
metric tons 3,556 6,000 3,701 $5,455 8,551 $5,242 
stones NA 100 NA 1 NA 175 
Gold (recoverable content of ores., etc.) 
troy ounces _ W W W W 44,806 14,014 
Lead (recoverable content of ores, etc.) 
metric tons 25,893 12,376 W 33,707 14,169 
Line thousand short tons. . 85 ,686 87 5,616 93 803 
Phosphate rock __ thousand metric tons. W 4,122 ; 8,784 102,430 
Sand and gravel (construction) 
thousand short tons *3,000 *9,800 4,125 18,509 *4,000 *11,400 
Silver (recoverable content of ores, etc.) 
thousand troy ounces  . 17,684 202,308 18,869 153,608 18,828 115,645 
Stone (crushed) ___ thousand short tons. 1,985 7,480 1,800 97,100 2,019 6,977 


See footnotes at end of table. 
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Table 5.—Nonfuel mineral production! in the United States, by State —Continued 


1983 1984 1985 
Mineral C n. Wale aa Vale —. Vale 
Quantity (thousands) Quantity (thousands) Quantity (thousands) 
IDAHO—Continued 
Combined Mags 3 cement, clays (bentonite 
and fire y : S64 35 fuller's earth, 1985) 
garn de > molybde- 
num ype pl te, pumice, sand and 
gravel (ind ), stone (dimension), tung- 
sten ore and concentrate (1983), vanadium 
uie zinc, and values indicated by 
symbol k XX $169,318 XX 18100, 326 XX $12,239 
Pf! A XX 415,159 XX 7412,350 XX 848,154 
ILLINOIS 
Cement (portland) thousand short tona. _ 1,857 $74,975 1,997 $82,622 2,101 $86,211 
Clays?__----------------- do- 717 3,360 253 940 265 876 
Gem stones NA 15 NA 15 NA 15 
| sie ho ale thousand short tons. _ W 4 W 
Sand and gravel 
Construction do 221, 100 58, 400 25,969 72,4771 26,600 971,000 
5 Industrial do 42,871 4,100 52,197 4 056 56,915 
tone 
necu pce ee do- 42,761 166,860 48, 500 e191, 600 41,044 164,117 
Dimension _____.______~_~- da 2 71 a EAS 2 
Combined value of barite, cement (mason- 
), clays (fuller's earth), copper 
(1985), fluorspar, lead, lime, s. Silver: 
tripoli, zinc, and values indicated by 
symbol W 1 ee XX 60,355 XX 72,010 XX 74,619 
. ³Ü¹¹1¹¹ XX 406,907 XX 411,861 XX 459,920 
INDIANA 
Clayhhh˖ thousand short tons 3558 281,421 2653 282,085 740 $2,116 
pens stones NA 1 NA 1 NA 1 
Peaan t thousand short tons. .. 81 1,978 61 1,358 54 W 
Send and gravel: 
Construction do 114, 400 7,900 16,071 44,744 7138, 600 * 55,800 
dustrial |... do- W W 194 1,129 182 1.209 
e: 
Crushed______._________ do- 24,051 82,782 "26,700 €99,400 23, 884 681,119 
Dimension da- 144 11,015 159 14, 269 188 20,186 
Combined value of abrasives (natural), 
cement, clays (fire clay, 1988-84), 
sum, stone ( marl, 1985), and 
values indicated by symbol K XX 115,450 XX 130,250 XX 141,863 
Toal uum diete EciI: XX 250,542 XX 293,236 XX 302,954 
IOWA 
Cement: 
Masonr/ thousand short tons. . 37 $3,425 42 $3, 39 $3,372 
Portland ______~___-_____ 8 1, 2 1,730 92,699 1,618 77,890 
JVC m 576 2,695 2,450 
Gem stones NA W N 
E thousand * E 1,612 18,518 ac 12121 ae 9175 
i ee 8 0. 
Sand and gra vel (construction. da- 111,800 18,882 027 212, 000 30,500 
3 ³˙ ee er do- 24,844 101,007 223, 800 100, 000 23,657 94,496 
Combined value of lime, stone (dimension, 
1983, 1985), and values indicated by sym- 
bol ER RETIN XX 5,425 XX 4,943 XX 5,211 
Total... acc XX 241,360 XX 253,445 XX 228,017 
KANSAS 
NUNC NOTES thousand short tons. .. 718 $3,921 918 $5,537 878 $5,326 
Gem stones N NA 1 NA 
Helium: 
Crude million cubic feet. 188 3,572 402 8,844 W W 
Grade AAk do... 715 27,125 1,015 38,063 
Salt v thousand short tons_ _ 1,719 67,195 1,712 71,558 1,790 71,970 


See footnotes at end of table. 
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Table 5.—Nonfuel mineral production! in the United States, by State —Continued 


1983 1984 1985 
Mineral : Value : Value ; Value 
Quantity (thousands) Quantity (thousands) Quantity (thousands) 
| KANSAS—Continued 
Sand and gravel 
Construction thousand short tons. 12,400 *$26,600 11,796 $26,358 13, 200 831, 800 
Industrial _.____________ do 199 184 W W 134 1,124 
Stone (erushed··  - da- 12,687 45,121 713,600 48,500 15,653 57,155 
Combined value of cement, gypeum, lime 
(1988-84), pumice, salt (brine), stone (dimen- 
sion), and values indicated by symbol W XX 91,866 XX 118,149 XX 154,794 
Totals ndr one Ld XX 267,585 XX 812,010 xx 322,170 
KENTUCKY 
Class thousand short tons. _ 2669 3$2,142 r 3662 T 3$2,533 775 $6,487 
Gem stones NA 1 NA 1 NA 1 
Sand and gravel: 
Construction thousand short tons 5, 500 13,000 7,839 18,252 97,600 *19,000 
Industrial c 10 124 W W W W 
Stone (crushed) -- ---.-------- do. ..- 83,399 117,842 $87,800 *133,000 8,022 5134,978 
Combined value of cement, clays (ball clay, 
1983-84, fire , 1983), lime, stone (crush- 
ed sandstone, 1 ), zinc, and values indi- 
cated by symbol WW XX 91,408 XX "108,422 XX 107,092 
Total ne A a XX 224,517 XX 1257, 208 XX 267, 558 
LOUISIANA 
Clays _.______ _ thousand short tona... 2505 $10,793 547 2$10,858 834 $7,017 
Gem stones NA 1 NA 1 NA 1 
Salt thousand short tona. — 11,544 100,936 13,101 112,142 12,325 138,955 
Sand and gravel: 
Construction do- 14, 200 46, 600 17,040 54,664 115,000 48, 000 
Industrial!!! do 291 4,252 266 8, 757 267 8,838 
Stone (crushed) _____.-..__-_- do— 5, 758 25,702 4, 100 19, 500 94,820 925,956 
Sulfur (Frasch) .. thousand metric tona. .. 1,643 W 2,007 W 1,698 W 
Combined value of cement, clays (bentonite, 
984), gypsum, lime, stone (crushed miscel- 
laneous, 1985), and values indicated by 
symbol W .. ---------------- XX 258,477 XX 310,548 XX 298,501 
Total ee eee ua XX 446,761 XX 511,470 XX 522,268 
MAINE 
Clays .-.-.-.--- thousand short tons 43 $93 43 $97 50 $100 
Gem stones NA W NA 400 NA 400 
Sand and gravel (construction) 
thousand short tons *4,800 *12,100 7,885 19,228 7, 200 €18,000 
Stone (crushed)... .......- do... 848 2,851 *1:300 *4.400 1,459 5,114 
Combined value of cement, et (abrasive), 
peat (1983-84), and stone (dimension) XX 11,819 XX 718,814 XX 17,494 
Total ats e eld oem XX 26,368 XX 87,939 XX 41,108 
MARYLAND 
F thousand short tons... 484 $1,747 847 $1,484 6 $1,647 
Gem stones N N N. 
. FF thousand short rne a 383 7 419 10 608 
ME RES i W 5 W W W 
Sand, and gravel (construction) > irons *10, 600 *37,800 14,284 46,671 717, 000 58,000 
tone: 
aici Pe te TEE EA: do... 19,284 80,429 22, 100 *94,000 24,406 98,584 
Dimension do... 12 682 €17 864 18 1,218 
Combined value of cement, trial S04 35 (ball imde 
sand and gravel (industrial 
and values indicated by symbol W EMI XX 78, 366 XX 98,261 XX 98,215 
Total ote ee nus XX 199,409 XX 241,701 XX 258,274 


See footnotes at end of table. 
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Table 5.—Nonfuel mineral production: in the United States, by State —Continued 


1983 1984 1985 


Mineral : Value . Value : Value 
Quantity (thousands) Quantity (thousands) Quantity (thousands) 


MASSACHUSETTS 
res „ thousand short tons 237 $1,298 240 $1,212 265 $1,888 
COP NEP an ead ant EORR do- 156 10,671 171 12,426 159 10,935 
Sand and gravel (construction) do 710, 400 *36,200 14,168 42,139 114, 900 47,500 
tone: 
Cruse do— - 7,740 36,002 eg, 400 39,000 9,354 42,881 
Dimensioõoonn -- do- 51 10,488 *51 *11,657 18 13,724 
Combined value of gem stones, peat, and sand 
and gravel (industrial) XX 1,016 XX 898 XX 777 
el!!! XX 95, 675 XX 107,332 XX 117,205 
MICHIGAN 
Clays _________ thousand short tons. — 1,199 $5,693 1,321 $5,052 1,477 $5,514 
Gem stones 15 
Gyp sum thousand short tons 1.097 8,104 1,534 10,304 1,712 11,883 
Iron ore (usable) 
thousand long tons, gross weight 10,713 W 13,263 W 12,629 W 
Line thousand short tons 503 23,142 622 80,092 535 24,190 
% un oie D o 215 4,286 221 4,941 282 5,414 
SG rur eo he ee 0. ——— 1,355 93,306 1,491 93,860 991 i 
Sand and gravel: 
Construction... 2. -- do... 23, 000 52,800 36,071 76,540 28, 000 93,000 
8 Industrial do- 3,545 27,577 3,400 ,060 9,945 25,469 
tone 
32 NAT do— 24,768 82,152 *28,100 000 80,685 95,953 
Dimension do... 4 112 e4 129 4 118 
Combined value of bromine, calcium chloride, | 
cement, copper (1985), gold (1985), iodine, 
iron oxide pigments (crude), esium 
compounds, silver (1985), and values indi- 
cated by symbol VW XX 882,239 XX 1,063,214 XX 1,010,672 
Tol See ee ee eus XX 1,178,926 XX 1,408,607 XX 1,347,853 
MINNESOTA 
Gem stones NA $5 NA $5 NA $5 
Iron ore (usable) 
thousand long tons, gross weight. . 30,699 1,842,455 85,602 1,561,516 84,977 1,430,353 
Manganiferous ore short tons_ _ 11,814 W 68,019 W us C 
Peat thousand short tons. .. W W 24 W 84 1,720 
Sand and gravel 
Construction- - - ---------- do. 24, 600 53,000 22,612 49,087 25, 000 55, 500 
— Se a eee ee eee | 685 12,932 W W 884 16,910 
ne 
Crushed_ 37 te rate ME do— 8,580 25,820 *8,900 €25,800 7,156 22,601 
Dimension "NONE 28 11,365 *39 *13,369 37 13,598 
Combined values of c laye, lime, and values 
indicated by symbol VW XX 9,953 XX 26,470 XX 7,271 
Total. o A ee XX 1,455,030 XX 1,676,247 XX 1,547,958 
MISSISSIPPI 
Clays _________ thousand short tons 1,446 P 500 846 *71,274  *?$10,966 1,558 $94,864 
Sand and gravel (construction) do- 111, 000 12,205 34.955 13,400 42,000 
Stone (crushed) )) do— 1,651 pen *2,000 75, 800 1,582 4,282 
Combined value of cement, clays (ball clay 
and fuller's earth, 1984), and sand and 
gravel (industrial) // XX 26, 882 XX 742,016 XX 21,647 
CC ue ELE XX 89,705 XX 793,137 XX 102,798 
MISSOURI 
Barite _ thousand short tons. _ W W W W 41 $2,191 
Cement 
Mason do- 146 $7,339 143 $1,033 139 6,630 
Portland |... 2... —-- do. __ 8,499 157,249 3,981 178,225 8,669 159,757 
Clays?___________________ do... 1,418 11,848 1,575 14,666 1,545 10,271 
Copper (recoverable content of ores, etc. ) 
metric tons 7,725 13,033 5,818 8,575 13,410 19,797 
Gem stones NA 10 NA 10 NA 10 
Iron ore (usable) 
thousand long tons, gross weight. 877 27,054 1,370 W 1,110 W 
Lead (recoverable content of ores, etc.) 
metric tons.. 409, 280 195,620 278,829 156,766 371, 008 155,955 


See footnotes at end of table. 
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Table 5.—Nonfuel mineral production! in the United States, by State —Continued 


1983 1984 1985 
Mineral Go wae Value o S Values 
Quantity (thousands) Quantity (thousands) Quantity (thousands) 
MISSOURI—Continued 
Sand and gravel: 
Construction thousand short tons 7,700 e517, 700 7,967 819,364 7,500 820, 000 
Industrial!!! do... 600 7,541 614 ; 535 7,330 
Silver (recoverable content of ores, etc.) 
thousand troy ounces. — 2,021 23,124 1,401 11,406 1,635 10,044 
Stone (crushed) . thousand short tons 39,454 120,700 441, 600 €137,000 50,646 162,097 
Zinc (recoverable content of ores, etc.) 
metric tons 51,044 52,052 45,458 48,101 49,840 43,908 
Combined value of clays (fuller's earth), iron 
oxide pigments (crude), lime, stone (dimen- 
sion), and values indicated by symbol W XX 92,598 XX 142,016 XX 136,370 
Total e ox ee XX 725, 868 XX 731.897 XX 134,960 
MONTANA 
Antimonů), ei short tons 253 W ee SE m 25 
F thousand short tons. 10 $150 W W W W 
Clays um oi a e do... 194 6,205 1229 185,642 279 $8,296 
Copper (recoverable content of ores, etc.) 
metric tons 33,337 56,245 W W 15,092 22,281 
Gem stones NA 300 NA 450 NA 400 
Gold (recoverable content of ores, etc.) 
troy ounces... 161, 436 68,449 181,190 65,348 160, 262 50,909 
Lead (recoverable content of ores, etc.) 
metric tons. _ 1,163 556 W W 846 356 
5 thousand short tons 86 W 89 5,097 W W 
Sand and gravel (construction) _ _ do- *5,000 *10,200 1,116 21,269 *9,000 *26,000 
Silver (recoverable content of ores, etc.) 
thousand troy ounces. _ 5,708 65,299 9,653 46,018 4,010 24,630 
Stone (crushed) __— thousand short tons 872 2,320 950 2, 400 191,730 105.044 
Combined value of cement, graphite (1983-84), 
um, iron ore, molybdenum (1983), peat, 
phosphate rock, sand and gravel (industri- 
PD. stone (crushed traprock, 1985), stone 
(dimension), talc, vermiculite, and values 
indicated by symbol W —----------- XX 81,644 XX 793,811 XX 62,356 
Total- uuo c oe mcer cies XX 291,968 XX 1240, 035 XX 200,212 
NEBRASKA 
Clay thousand short tons 164 $501 180 $556 244 $718 
Gem stones NA W NA W NA 10 
Sand and gravel: 
Construction thousand short tons... €10,100 €25,000 11,839 21,191 211, 600 €28,800 
Industrial do— 4 W W W W W 
Stone (crushed) ____________~_ do_ _ _ 4,442 22,612 *4,500 €23,400 4,175 19,134 
Combined value of cement, lime, and values 
indicated by symbol K- XX 39,296 XX 48,621 XX 51,308 
Total 5 duoc See t XX 87,409 XX 100,368 XX 99,970 
NEVADA 
Barite - thousand short tons 663 $21,736 615 $14,924 590 $10,904 
Me T KOREAN 8 do... 58 2,348 220 21,191 280 23,776 
Gem stones NA 1.200 NA 300 NA 1, 300 
Gold (recoverable content of ores, etc.) 
troy ounces__ 960, 657 1407, 319 71,020,546 T368,068 1,276,114 405,369 
Gypeum________ thousand short tons ,896 : 8, 1,207 ,942 
Load (recoverable content of ores, etc.) 
metric tons 14 7 W W (3) 0 
Mercur 76-pound flasks _ 25,070 W 19,048 W 16,530 W 
Sand and gravel: ar mns 
Construction thousand short tons 7,500 €16,200 8,202 20,505 *9,500 24, 800 
Industrial do- W W 489 W 479 W 
Silver (recoverable content of ores, etc.) 
ousand troy ounces . T5,179 159,252 6,477 52,727 4,947 30,383 
Stone (crushed) __— thousand short tons 1,269 - 5,858 *1,100 €4,700 1,834 6,218 
Combined value of cement (portland), clays 
(fuller's earth and kaolin, 19 ), copper, 
diatomite, fluorspar, iron ore, lime, lithium 
compou nds, magnesite, molybdenum, per- 
lite galt, tungsten ore and concentrate 
(1984), and values indicated by symbol W XX 111,178 XX 151,787 XX 139,191 
Total- -ssn Ot ete XX 1632, 494 XX 1624, 062 XX 630,883 


See footnotes at end of table. 
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Table 5.—Nonfuel mineral production’ in the United States, by State —Continued 


1988 1984 1985 
Mineral "acu. — Vale r — Value a, Value 
Quantity (thousands) Quantity (thousands) Quantity (thousands) 
NEW HAMPSHIRE 
Sand and gravel (construction) | 
r thousand short tons *4,000 *$12,100 5,687 $16,054 *6,800 *$19,800 
tone: 
ed. oc cui e do- --- 946 2,858 *850 2,700 1,612 6,434 
Dimension da- 58 4,092 59 4, 198 79 6,632 
Combined value of other industrial minerals XX 101 XX 160 XX 184 
Total uum IR XX 19,086 XX 23,112 XX 82,900 
NEW JERSEY 
Clays _________ thousand short tons 62 $596 782 3611 130 $2,050 
Gem stones NA 1 NA 1 NA 1 
P eat thousand short tons. .. W W 5 128 . W 811 
Sand and gravel 
V do 10,800 9,545 $31,878 10, 600 €36,700 
Industrial do- 2,386 81,819 2,112 82,287 2,820 81,119 
Stone (crushed) ) do- 12,301 70,421 713, 500 75, 000 15,692 94,839 
Zinc (recoverable content of ores, etc.) 
metric tons. — 16,475 15,083 W W W W 
Combined value of magnesium compounds 
(1983), marl (greensand), stone (dimension, 
1988-84), and values indicated by symbol W XX 2,445 XX 16,331 XX 18,056 
TOtll - iz Ss ee ec XX 154,615 XX 156,236 XX 171,516 
NEW MEXICO 
Clays _________ thousand short tons 50 $115 67 $143 60 $161 
Gem stones N NA 200 NA 
Gold (recoverable content of ores, etc.) 
troy ounces. — W W W W 45,045 14,809 
Gyps um thousand short tons 169 1.016 318 1.622 350 1.570 
Lead (recoverable content of ores, etc.) 
metric tona. — 258 123 EA NUS W W 
Line thousand short tons 17 W xd FE E hus 
ite do. 394 13,297 416 14,115 419 14,521 
Potassium salts __ thousand metric tons... 1,278 174,700 1,418 204,100 1,120 156,000 
Pumice thousand short tons. _ 110 1,010 182 1,269 152 1,114 
cms and gravel (construction) . ... do 97,000 *20,000 8,863 22,989 *8,400 *22,800 
tone: 
Bl. cuz lceclcnce d do... 4,730 15,118 4, 700 177000 8,641 15,282 
Dimension do- 18 141 *19 149 20 211 
Combined value of cement, 100 r, helium 
(Grade-A), mica (scrap), molybdenum, 996. 
Silver, tungsten ore and Concentrate (19 
and values indicated by symbol W XX 291,411 XX 1974, 855 XX 430, 705 
Total ou und ut dr XX 517,191 XX 7635,842 XX 656,889 
NEW YORK 
Clays _._______ thousand short tons 2371 2$869 3543 3$2,435 700 $3,129 
Gem stones NA 30 NA 30 NA 30 
Lead (recoverable content of ores, etc.) 
metric tons_ _ 1,299 621 W W W W 
Peaalt thousand short tona. _ 18 W W W W W 
Jö ³ A do- 4,859 100, 119 5,644 123,756 6,928 142,818 
Sand and gravel 
Construction do 1138, 700 54,200 25,968 80,866 28,000 *88,500 
Industrial do- W W 25 260 W W 
Silver (recoverable content of ores, etc.) | 
a thousand troy ounces. - 33 379 W W W W 
ne 
Crushed. ...... thousand short tons. 81,991 134,752 ?33,100 *135,000 35,139 165,136 
Dimension do...- 24 4,810 *15 *4271 16 8,666 
Zinc (recoverable content of ores, etc.) 
metric tons 56,148 51,783 W W W W 
Combined value of cement, clays (ball clay, 
1983-84), emery, garnet (abrasive), gypsum, 
lime, talc, titanium concentrate (ilmenite, 
1983-84), wollastonite, and values indicated ; 
by symbol Vn XX 156,351 XX 265,873 XX 254,529 
Total... uno cue XX 503,414 XX 612,490 XX 657,308 


See footnotes at end of table. 
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Table 5.—Nonfuel mineral production: in the United States, by State —Continued 


1983 1984 1985 
* ral —ñññ— ͤ —— —v.. — Ä— m— ̃—— Ez —— ——àZ——Q—A— . . ——n y rr ,⏑‚— wr, ⏑%—W̃mõ ⁵:½2½2ñũñ ͤ—ůHũꝛ— NUEFMEEED 
Quantity (t M ee nds) Quantity ( Value thousands) Quantity 8 de) 


NORTH CAROLINA 
Class thousand short tons... 22,068 2366, 681 2,921 $8,987 2,088 $10,477 
Feldspaõner?k short tons. 508, 641 18,010 510, 275 18,994 490,998 18,851 
Gem stones NA 50 NA 50 NA 50 
Mica (scrap) )) thousand short ton 69 4,266 79 8,762 80 8,726 
Sand and gravel: | 
Construction do- 25, 600 16, 900 6,312 18,159 46,100 *19,500 
Industria!!! do- 1 066 11 689 1.158 12,864 1,294 18,086 
Crushed. LLL LL Lll do... 33,694 145,001 8,100 168,000 41,771 194,818 
Dimension __. ~~... - ae 87 | W W 85 6,182 
Talc and phyllite do- 89 1,452 87 1,587 85 1,604 
Combined value of cement (1983), clays 
(kaolin, 1983), lithium compounds, olivine, 
t, ae, rock, and value indicated | 
55 7777 ͤ rcd XX 190,641 XX 224,077 XX 170,012 
ORM tn oe eee XX $98,557 XX 451,480 XX 482,756 
NORTH DAKOTA 
Gem stones NA $2 NA $2 NA $2 
Line thousand short tons 51 6,798 60 5,912 56 5,562 
Sand and gravel (construction) _ _ da . 800 15, 000 6,426 11,851 *6,900 *13,800 
VVV 
(crushed, 1985) 7 Lc 2--- XX 8,570 XX 4,529 XX 4,820 
3 0 XX 25,370 XX 21,794 XX 24,184 
OHIO 
Masonry thousand short to $7,454 101 092 110 $10,412 
— m e oe ns.. L) , L) 
Portland .-------------- Hone 1,575 11,599 1,525 69,810 1,769 84 
v; NNI ete Peart wR OE, ee 1,716 8,061 1,960 10,478 2,114 10,581 
Gem stones N W NA W NA 
Line thousand short tons. . 1,906 84,928 1,859 87,951 1,780 84,142 
Peat- -------- ee S W W 18 6 418 
lU MM HOMER aues 2,565 85,988 W W 4,188 148,949 
Send and gravel 
UD cu cce use do... 27 *84,600 81,748 104,709 ; *109,000 
Industrial! do— 1,226 17,848 1, 1,312 21,945 
Stone: 
Crusheddd do- $2,987 114,059 8, 500 189,000 88,310 196,544 
Dimension ~- ------------- par * 49 *37 ; 58 3,661 
Combined value of abrasives, and 
values indicated by symbol W |... XX 1,684 XX 108,240 XX 1,541 
Total i ois ² ardt sees XX 419,144 XX 562,908 XX 607,127 
OKLAHOMA 
Mescuis thousand short to 45 $3,074 49 43 yt 
3 na ; 
Portland RU 1,719 ,685 1,782 84,701 1,589 2,588 
%% d 8 do- 862 2,288 
Gem stones NA 2 NA NA 
Gypsum.. ------ thousand short tons. — 1 11.571 1.549 18,485 1,595 12,548 
Sand and grave: mM 
Construction da 91,500 €17,300 10,984 26,582 12,600 92,800 
„ 33 do- 1,184 18,221 w W W W 
e: 
Crushed- -- do... 23,865 76,9941 25, 500 86,000 81,178 98,811 
Dimension _____________- da- 10 737 *12 971 11 836 
Combined value of fel ; iodine, lime, salt, 
tripoli, and values i ted by symbol W XX 17,367 XX 28,187 XX 29,335 
„ ee ee oes XX 226,186 XX 245,782 XX 251,607 


See footnotes at end of table. 
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Table 5.—Nonfuel mineral production! in the United States, by State —Continued 


1983 1984 1985 


Mineral : Value j Value : Value 
Quantity (thousands) QUANtItY (thousands) Quantity (thousands) 


OREGON 
Clays --------- thousand short tons. . 188 $215 189 $288 188 $285 
Gem stones NA 600 NA 400 NA 350 
Gold (recoverable content of ores, etc.) 
troy ounces 322 137 W W W W 
Nickel (content of ores and concentrates) 
short tons_ — = "A 14,540 W 6,127 W 
Sand and gravel (construction) 
thousand short tons... 111, 000 €37,000 12,776 87,117 212, 500 36,800 
Silver (recoverable content of ores, etc.) 
tho troy ounces. — 1 10 W W 8 M 
Stone (crushed) ...... thousand short tons. . 13,089 39,873 12, 500 37,500 15,336 54,244 
Talc and soapstone _____.______ do- @) 123 Q) 66 3 30 
Combined value of cement, copper (1983), 
diatomite, lead (1983), lime, pumice, san 
and gravel (industrial, 1983), stone (dimen- 
sion, 1983 and 1985), and values indicated 
by symbol W __________-___-_-- XX 82,922 XX 45,031 XX 88,587 
Total làn XX 110,940 XX 120,402 XX 130,296 
PENNSYLVANIA 
Cement: 
Masonry .-.-- thousand short tons_ — 262 $17,095 298 $20,849 803 $20,970 
Portlandqadaſdi - do- 5,154 218,539 5,785 281,590 5,535 288,036 
Cla lec ee do..-- 916 4,311 963 4,050 1,142 5,293 
Gem stones NA 5 NA 5 NA 5 
Line thousand short tons_ — 1,507 81,682 1,620 90,182 1,492 85,269 
x AMET TECUM do— 22 628 24 693 21 602 
Sand and gravel: 
Construction do 111,800 52, 000 14.472 64,285 17, 000 74, 000 
„„ TTC do- W W Ww Ww 693 9,846 
ne 
ed. oe n cc ELE do— 51,523 226,948 56, 200 e228, 000 64,765 810,859 
Dimensio-nnnnnnn do... 53 5,799 *44 *6,001 51 8,214 
Zinc (recoverable content of ores, etc.) 
metric tons 16,792 15,922 zu ATA ws 2a 
Combined value of clays (kaolin), mica 
(scrap), and values indicated by symbol W XX 12,812 XX 12,701 XX 1,880 
TOL] £5 o aie to Eon XX 635,141 XX 708,356 XX 804,474 
RHODE ISLAND 
Sand and gravel (construction) 
thousand short tons. *1,000 *$2,400 1,488 $5,282 *1,200 , 
Stone (crushed) |... do- 971 5,507 *1,000 5,800 101, 135 107 016 
Combined value of gem stones, sand and 
gravel (industrial, 1984-85), and stone 
(crushed traprock, 19885 ee XX 23 XX 486 XX 576 
Total. co cla iu a ee XX 7,930 XX 11,568 XX 12,192 
SOUTH CAROLINA 
Cement, portland thousand short tons W W 2,319 $103,891 2,207 $104,705 
Claes o ullo uec do— 1,813 $34,830 1,834 36,809 1,896 87,695 
Gem stones NA 10 NA 10 NA 10 
Manganiferous ore .. thousand short tons 22 W 20 W 20 W 
Pal - c nollem eus. do— W W 5 W W 173 
Sand and gravel 
Construction—-— .- do- €5,200 €15,000 5,845 17,097 4, 900 14, 000 
— J V do- 13,169 882 14,889 7 14,092 
ne 
Crushed. | -------------- do— 15,786 61,054 217,900 912,500 17,079 12,520 
Dimension do— 17 1.165 16 1,092 8 541 
Combined value of cement (masonry), es dy 
(fuller's earth), gold (1985), mica (crap 
silver (1985), vermiculite, and val 8 
indicated by symbol Vw XX 105, 366 XX 29,562 XX 32,193 
Total ¼rK y ad re RAE XX 230,594 XX 215,850 XX 215,929 


See footnotes at end of table. 


STATISTICAL SUMMARY 17 
Table 5.—Nonfuel mineral production! in the United States, by State —Continued 
1983 1984 1985 
Mineral ! Value Value i Value 
Quantity (thousands) QUaNtItY (thousands) Quantity (thousands) 
SOUTH DAKOTA 
Cement: 
nry ----- thousand short tons 4 3359 5 $283 4 W 
Portland --------------- do__ 37,435 619 30,773 655 W 
C ĩͤ b MT 123 958 119 843 117 $309 
Feldspar -------------- short tons. _ 7,109 107 7,219 124 13,721 W 
Gem stones NA 70 NA 70 NA 70 
Gold (recoverable content of ores, etc.) 
troy ounces._ 309, 784 131,348 310, 527 111.994 356, 103 113,119 
„ thousand short tons. . W W W 269 
Sand and and gravel (construction) .. _ do- €5,100 €11,500 5,786 12,168 6,400 €16,000 
Silver (recoverable content of ores, etc.) 
E thousand troy ounces. — 62 713 50 401 63 388 
ne: 
Crushed _ __ __ thousand short tons 8,906 12,982 *3,800 *12,800 4,071 14,412 
Dimension do- 42 15,794 *60 *18,642 W W 
Combined value of beryllium, clays (ben- 
tonite), lime, mica (scrap), and values 
indicated by symbol V XX 11,432 XX 711,265 XX 62,772 
e XX 222,093 XX 7198,869 XX 207,339 
TENNESSEE 
Clays _________ thousand short tons 1,066 $26,516 * 21,165 2821, 690 21,244 2525, 913 
Gem stones NA 5 NA 5 NA 5 
Phosphate rock __ thousand metric tons. .. 1,193 29,073 1,368 33,275 1,283 27,600 
d and grave 
Construction thousand short tons *6,100 *18,700 6,304 19,830 97,200 *22,000 
8 Industrial do— 455 650 6,903 569 6,156 
tone: 
373 ˙ eos do... 30, 578 111.578 36, 200 138,000 37,939 9155, 760 
Dimension do- 1,161 f *1,097 5 178 
Zinc (recoverable content of ores, etc.) 
metric tons__ 109,958 100,336 116,526 124,854 104, 471 92,971 
Combined value of barite, cement, clays (ful - 
ler's earth, 1984-85), copper, lead (1984-85), 
lime, pyrites, silver, and stone (crushed 
granite, 19859)))))) 67 XX 114,493 XX 7131,918 XX 141,109 
Total ee XX 407,312 XX 477,572 XX 472,287 
TEXAS 
Cement | 
nr thousand short tons 216 $19,704 291 $24,4 263 $22,114 
Portland _______________ do. ... 9,760 ; 10,423 557,421 10,242 532,494 
n ee do— 3,955 22,575 * 33517 F 217,091 4,107 28,059 
Gem stones NA NA 175 NA 175 
Gy eae thousand short tons 2,049 16,357 2,166 19,431 1,981 17,299 
um (Grade-A). .. million cubic feet. 524 18,340 W W W 
ine 3 thousand short tons. . 1,067 60,193 1,157 61,214 1,192 65,927 
Eccles C do...- 8,028 65,670 8,184 69,672 8,390 ,434 
Sand and gravel 
Construction do... 58,500 *208,000 62,389 199,461 57,800 *198,000 
go ! Ee a do— 1.788 29, 2,028 29 ,968 29, 
ne: 
pd. sca 8 do— 76, 328 289,187 89, 200 e300, 000 85,764 306,821 
Dimension do- 50 11,071 47 €11,236 37 11,760 
Sulfur (Frasch) _. thousand metric tons 2,468 W 2,994 W 2,979 
Talc and pyrophyllite 
thousand short tons. _ 250 8,933 F240 14,125 261 5,245 
Combined value of asphalt (native, 1984-85), 
clays (fuller’s earth and kaolin, 1984), 
fluorspar, helium (crude), iron ore, mag- 
nesium chloride, magnesium compounds, 
mica (scrap, 1984-85), sodium sulfate, 
and values indicated by symbol W.. XX 219,291 XX 7419,861 XX 435,936 
Totals 2222222 eee XX 1,508,481 XX 1,713,878 XX 1,733,359 


See footnotes at end of table. 
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Table 5.—Nonfuel mineral production! in the United States, by State —Continued 


1983 1984 1985 
Mineral . 
Quantity (nousands) Quantity —— QUAM (thousands) 
UTAH 
Beryllium concentrate short tons W W 6,030 $6 5,738 $6 
„ thousand short tona__ 281.569 2815 2.509 
Copper (recoverable content of ores, etc.) 
metric tons__ 169,751 286,408 W W W W 
Gem stones „ NA 80 NA 80 NA 80 
Gold (recoverable content of ores, etc.) 
troy ounce 238,459 101,107 W W 185489 48,089 
Gyps um thousand short tons_ — 905 2,196 277 2,671 413 : 4,088 
lame 25 oot do... 815 16,771 297 16,471 225 11,912 
DO Re On ernie ace a Ce ae do... ,184 1,246 à 1,189 28,468 
Sand and gravel 
FCC do- *9,800 *19,800 15,217 84,507 114, 000 6, 400 
CCC NE 24 11 W WwW 
Silver (recoverable content of ores, etc.) 
ounces_ — 4,567 W 
Stone (crushed) ...... thousand short tons... 4,401 14, 686 €5,200 16,400 4, 657 14,180 
Combined value of asphalt (native), cement, 
clays (fuller's 1 ), iron ore 
(usable, 1983), lead (1984), mm 
compounds, molybdenum, per " 
phosphate rock, potassium salts, sodium 
sulfate, stone (dimension, 1983 and 1985), 
vanadium (1983-84), zinc (1984), and values | 
indicated by symbol W XX 188,051 XX 424.823 XX 171,782 
TOG) jie ee eee XX 656,579 XX 7T525,832 XX 812,859 
VERMONT 
Send and gravel (construction) 
d short tona. - €3,000 *$6,200 8,802 $8,071 2,700 7,000 
Crushed... --- do- 1.339 5,579 *1,800 97,000 1,689 7,468 
J icc ead EAA 116 19,995 116 20,462 116 28.346 
Combined value of talc and other industrial 
JJC ete Ur E XX 10,355 XX 9,565 XX 9,040 
Totàl a Emma XX 42,129 XX 45,098 XX 49,854 
VIRGINIA 
Clay thousand short tons_ — 784 $5,467 712 $6,004 814 $6,977 
aa et hota 8 NA 20 NA NA 20 
Iron oxide pigments, crude .. short tons W W W W 
553 e short tons_ — 24,637 562 24,799 28,108 
Sand and gravel (construction) da-  °7,200 *30,800 8,800 ,859 110, 200 42,000 
Crush ed do 87,959 159,558 $47,200 *196,000 51,686 221,900 
d wc PEA E E scc 2,288 *22 *3,052 10 8,186 
Combined value of aplite, cament, aypeum, 
kyanite, sand and gravel (ind ), talc 
), and values indi- 
cated by symbol W________._-..__ XX 66,629 XX 74,855 XX 79,140 
U /%˙B A eee XX 289,344 XX 341,589 XX 381,276 
WASHINGTON 
8 thousand short tons 2282 251,715 292 T 281,598 243 $1,402 
Gem stones NA NA 
5 thousand short tons.. — W W W W 12 292 
Send and gravel P NE : » : : 
3 zum 1 50,300 ,969 61,070 22,100 62,300 
Industrial! S 4,581 856 : , 
Crushed. . - -- ----------- do- 10,451 xr *10,400 *31,700 9,548 81,052 
Combined value of barite, calcium chloride m um 
(natural, 1985), cement, clays (fire clay, 
1983-84) diatomite, gol , 
0 silver, talc (fa values | 
ted by IW ————— cu XX 101,025 XX 7102, 855 XX 142,782 
Total eau EAE XX 187,465 XX 202,624 XX 243,670 


See footnotes at end of table. 
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Table 5.—Nonfuel mineral production: in the United States, by State —Continued 
1983 1984 1985 


Mineral Value Value Value 
Quantity (thousands) Quantity (thousands) Quantity (thousands) 
WEST VIRGINIA 
Clas thousand short tons_ 2249 2$532 381 $3,410 331 883,342 
Salt. zu mcm do... 1,026 W 1,004 W 895 W 
Sand and gravel (construction) do 4700 *3,400 976 8,198 *900 *3,000 
Stone (crushed) _____..___. - do- 9,439 87,962 €9,100 €37,300 9,898 38,348 
9 value = cement, clays (fire 
983), lime, sand and gravel tin “ndu 
zd values indicated by symbol W. XX 62,079 - XX 68,279 XX 60,719 
/- nidum ducis ie XX 108,973 XX 112,187 XX 105,409 
WISCONSIN 
Lime thousand short tons 319 317,624 373 319,892 941 $19,001 
Pat 1 do 9 W 9 W 10 W 
Send and gravel: | 
Construction do 14, 200 28,800 17,785 38,245 16,000 86,000 
INA JJ ͤ aoe ees do 621 7,208 1,060 11,821 1,197. 14,624 
ne: 
Crushed. ~~~ do- 14.252 39,896 15,800 445,000 14,496 42,880 
Dimension de- 24 2,884 24 *2,863 22 2,733 
Combined value of abrasive stone, cement, 
and values indicated by symbol WW c XX 4,779 XX 11,527 XX 10,872 
Total XX 101,191 xx 129,348 XX 125,110 
WYOMING 
Clays ----.----- thousand short tons. — 2,140 $49,059 72,628 1367,921 2,302 $64,146 
Gem stones NA 250 NA 225 NA 225 
Gypsum. ------- thousand short tons 882 2,963 876 2,618 576 4,488 
Sand and gravel (construction) .. _ do- 2,400 eg, 000 4,586 13,372 23,500 11, 000 
Stone (crushed/·· -- da- 2,019 7, 769 €1,900 97,600 92,030 97,329 
Combined value of beryllium concentrate 
(1983), cement (portland), iron ore (1983), 
lime, sodium carbonate, and stone (crushed | 
granite, 1985) |... LLL 595 XX 561,860 XX 458,187 XX . 465,275 
S/ A XX 629,901 XX 1549, 923 XX 552,463 


M ted. Revised. NA Not available. W Withheld to avoid disclosing company proprietary data. XX Not 
a e 
Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
*Excludes „ clays; value included with Combined value figure. 
Wees than unit. 


5Excludes bentonite and fire clay. 
*Excludes marl; value included with "Combined value“ 
TExcludes salt in brines; value included with “Combined value” figure. 
*Excludes sandstone; value included with “Combined value" figure. 
*Excludes other stone; value included with “Combined value" figure. 
16Excludes traprock; value included with “Combined value” figure. 


Table 6.—Mineral production’ in the islands administered by the United States 
(Thousand short tons and thousand dollars) 


1983 1984 1985 
Area and mineral — — — —— . L— F — T 
Quantity Value Quantity Value Quantity Value 
American Samoa: Stone NA NA NA NA 3) 1 
Guam: MONG ...... E: 329 2̃, 192 345 €2,280 548 3,731 
Virgin Islands: Stone 281 2,305 *249 €2,397 214 2,405 


*Estimated. NA Not available. 
I Production as measured by mine nce sales, or süsrketable production (including consumption by producers) 
Lees than 1/2 unit. 
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Table 7.—Mineral production! in the Commonwealth of Puerto Rico 
(Thousand short tons and thousand dollars) 


Mineral 
"TES Quantity 
Cement (portland)dddd 931 
DII o eean a 8 125 
Lie: e a LE 35 
Sand and gravel _______________-__- NA 
Stone: 
ô·Ü˙èð¹ꝛ ee 5,536 
Dimension... „ W 
Totald ehe e eL eic XX 
*Estimated. NA Not available. 
XX Not applicable. 


Value 


26,611 


113,256 


1984 

Quantity Value 
997 87,568 
251 128 266 
9,885 35 4,531 
NA 43 W 
€5,813 €27 2675 
W €35 455 
XX 120,495 


1985 
Quantity Value 
962 72,602 
118 264 
23 3,249 
5,493 25,199 
XX 101,914 


W Withheld to avoid disclosing company proprietary data; not included in “Total.” 


1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


2Total does not include value of items not available or withheld. 


Table 8.—U.S. exports of principal minerals and products, excluding mineral fuels 


1984 1985 
Mineral i Value ; Value 
Quantity: (thousands) Quantity (thousands) 
METALS 
Aluminum: 
Ingots, slabs, cru lee metric tons 259, 598 8396, 798 841,292 $441,598 
j)) Gta 6 ie eet y M do— 404 275, 374, 646 350,669 
Plates, sheets, bars, et e do- 198,399 496,841 167,874 411,337 
Castings and forgings ) ͤ ͤ K do— 11.590 69,845 12,408 74,498 
Aluminum sulfat. do... 2,789 1,185 5,698 1,178 
Other aluminum compounds do... 87,616 31,700 32,390 829 
Antimony, metals and alloys, crude - - - -----—— short tons 511 915 362 876 
Bauxite including bauxite concentrate thousand metric tons... 82 12,735 56 6,407 
BFI ³ð—³A ĩð Sy oe pounds. - 39,315 2,562 119,428 6,375 
Bismuth, metals and alloys — — - - „ do— 311.511 1,091 268,669 603 
Cadmium metal_____________________ metric tons 1 208 342 
Chromium: 
and concentrate: 
i thousand short tons 55 2,957 101 4,600 
Reexports - - - ß TA Sas 4 864 4 670 
Ferrochromium - — —--------------—---———- 0. — 15 10,542 10 7,688 
SEE eee. thousand pounda - 670 7,661 621 7,355 
I re, concentrate, composition metal, unrefined (copper 
content) ______________________ metric tons 74,528 91,558 168,024 175,307 
SCHBD- o oe me lu LU do. ... 80,810 96,266 84,900 182,386 
Refined copper and semimanufactures .. . do... 185,885 351,999 101,121 227 
Other copper manufacture s do 13, 817 30,438 7 17,522 
Ferroalloys not elsewhere listed: 
Ferrophosphoruus short tons. _ 39,603 5,219 49,674 5,776 
A TORCIA, Debs ũͤ l .. do— __ 27,485 16,158 14,498 24,581 
Ore and base bullion |... troy ounces. _ 1,498,617 528,284 1,078,369 334,331 
Bullion, refingeae do____ 3,482,473 1,284,718 ,888, 919,433 
Iron OPO o oom oe hs A thousand long tons 4,993 239, i 240,557 
Iron and steel: 
Pik ioh S euin a ca UE short tons 56,674 5,685 31,614 9,543 
Iron and steel procura (major): 
Steel mill iN prod 2 EENE RE A do_ ___ 977,284 904,011 929,954 855,078 
Other stee oducts JJ) ĩ oy EAE E do____ 261,246 513,942 200,387 465,672 
Iron and steel scrap: Ferrous scrap including rerolling 
materials, ships, boats, other vessels for scrapping 
€— thousand short tons 9,840 938,402 10,191 940,416 
Ore and concentrattte metric tons 11,858 4,760 9,987 4,503 
Pigs, bars, anodes, sheets, eie do- 7 445 15,214 21,342 20,977 
ir ME do... 45, 097 575 59,949 12,963 
Magnesium, metal and alloys, scrap, semimanufactured 
forms, ns oe short tons 48,337 136,661 40,322 113,600 
ese: 
Ore and concentrate ____________________ do- 237, 606 15, 643 56,040 4,286 
Ferromanganese ______________________ do... 6,164 4,397 6,927 4,762 
Silicomanganese ______________________ do... 5,333 2,237 3,089 1,359 
etal casana ee eS e A N do ... 4, 082 5, 915 5, 162 1,242 
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Table 8.—U.S. exports of principal minerals and products, excluding mineral fuels 


— Continued 
| 1984 1985 
NES Quantity (thousand) Quantity honada) 
METALS —Continued 


Molybdenum: 
and concentrate (molybdenum content) 


thousand pounda. _ 63,366 $242,110 63,859 $241,690 

Metal and alloys, crude and crab do... 306 1,209 574 2,365 
Wiro- a os do... 414 5,954 546 6,130 
Semimanufactured forms, n. ec do- 257 6,368 408 8,390 
PIG soir 88 0 — 461 8,212 369 2,298 
Ferromolybdenum .........-..-.------- do... 650 1,567 1,262 2,698 
Compo Se Nat ]( 88 do____ 26,602 56,453 23,769 46,109 


Nickel: 
i (unwrought commercially pure, anodes, ferronickel, 

powder and flakes) |... --- ----------- short tona- 35,807 131,480 24,354 96,503 
Wrought (bars, rods, angles, shapes, sections; plates, sheets, 

strip; tubes, pipes, blanks, fittings, hollow bar; wire) 


do... 6,857 15,219 8,155 89,289 
Compound catalysts and waste and scrap. . - — _ — — — do ..- 15,861 88,722 18,920 49,516 
Platinum p metals: 
Ore and scrae sss troy ounces. _ T563,945 123,349 362,384 16,993 
Palladium, rhodium, iridium, osmiridium, ruthenium, 
osmium (metal and alloys including scrap) ) do- 1377, 802 74,748 339,254 56,116 
Platinum (metal and alloys) --= do... 220,885 16,749 187,013 54,052 
Rare-earth metals: Ferrocerium and alloys — — ~~ — short tons. — 34 309 29 317 
Sao 23222. 8 kilograms. _ 122,929 1,587 154,122 1,481 
n: | 
Fe € 5 T ue short os 8 29,364 21,135 12,969 12,671 
ilicon ide, crude and in grains (including reexports 
do. ..- 6,023 8,613 5,186 1,446 
Silver: 
Ore, concentrate, waste, sweepings 
thousand troy ounces. . 14,108 119,965 12,145 19,086 
Bullion, refined — — - ------------------—-—- do 10, 340 86,339 12,611 81,746 
Tantalum: 
Ore, metal, other forms  ... .... thousand pounds. _ 508 24,603 491 19,265 
5 S rM TO 8 do... 151 17,026 143 15,188 
Ingots, pigs, bars, etc.: Exports... metric tons 1,429 14,409 1,478 16,744 
= Tinplate and terneplate _________._._.__- - do... 154,679 93,033 155,119 85,000 
itanium: 
Ore and concentrate short tons 8,651 1,936 21,159 6,953 
Unwrought and scrap metall do... 4,484 9,359 6,992 17,475 
Intermediate mill shapes and mill products, n.e.c_ _ do- 2,849 61,502 3,395 70,423 
Pigments and oxideee s do. ... 108,247 102,828 103,201 112,870 
unten (tungsten content): 
and concentrate _________.__-_-- metric tons 129 1,240 124 
Carbide pow-derrrrrᷓnrnrnrnn do... 448 12,415 661 15,734 
Alloy powder... do— 816 17,329 1,449 33,331 
um: 
Ore and concentrate (vanadium content) 
] ousand pounds 1 9 
Pentoxide. eteee „ do— 7,423 14,514 3,053 6,300 
» Ferrovanadium _______________-___---~ do_ 9 5, 4,791 
inc: 
Slabe, pigs, or blocks |... 4 metric tons 760 975 1,011 1,525 
Sheets, plates, strips, other forms, nec... do... 975 2,421 776 1,973 
Waste, scrap, dust (zinc content: do... 42,079 23,871 45,984 22,080 
Semifabricated forms, n.e.c -—-—-------------- do... 1,428 2,949 2,614 3,500 
_ Ore and concentrate ~- —----------------- do... 80,579 13,353 23,264 8,216 
nium: 
Ore and concentrate ~- --------------- short tons 9,528 2,647 16,855 3,965 
J RE a EE E RR do____ 422 1,263 1. 3,332 
Metals, alloys, other formnn 44 8 808 42,523 1,158 51,558 
INDUSTRIAL MINERALS 
Abrasives (includes reexports): 
Industrial diamond, natural or synthetic: 
Powder or duet thousand carats - 47,992 74, 337 51.593 81.806 
OUNCE a i ³ y v CL do- 3,301 30,441 3,291 29,530 
Diamond grinding wheelsEkssssss .—- do- 536 5,141 553 6,603 
Other natural and artificial metallic abrasives and products XX 299,719 XX 289,716 
Asbestos: 
Exports 
Unmanufacturdſdllii metric tona - 39,779 18,221 45,075 16,366 
J ETC cy E ee 162,690 193,476 
i 
nmanufactured ______..-_.__-- metric tons 140 125 581 123 
%%% ³Ü˙.i y ⁰ LE XX 657 XX 289 
Barite: Natural barium sul fate short tons 1,449 574 5,876 692 


See footnotes at end of table. 
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Table 8.—U.S. exports of principal minerals and products, excluding mineral fuels 
—Continued 


1984 1985 
Mineral ; Value : Value 
Quantity (thousands) Quantity (thousands) 


INDUSTRIAL MINERALS —Continued 


Boron 
Borie sei. short tons. . 44,128 $24,402 49,457 $21,598 
Sodium borates, refined — - - --------------- do... 1576,231 134,000 628,375 151,000 
Bromine compounds thousand pounda . 53,200 16,200 61,000 23,400 
cium: 
Other calcium compounds including precipitated calcium 
carbonate ____________~___ 22 c2 22-2 short tons. — 87,000 17,000 49,000 25,000 
Chloride 2.2) ome vui mere do- 34,062 20, 26,143 6, 
Dicalcium phosphate do- 40, 000 33:000 58,600 43,000 
5 Hydraulie andclinker. . ------------- do... 80,007 18,496 97,897 21,478 
Clay otis or china clay) g ~~ thousand short tons 1,418 170,187 1,881 4,204 
Benton!!! da- 563 45,375 640 44,978 
OE a cr ee a heh HAE 718 80,221 759 90,694 
Dir 8 mes 127 29,461 120 28,519 
Feldspar, leucite, nepheline syenite short tona. — 10,080 920 9,280 680 
(CC 2 ee eS da- 12,286 1.292 9,671 1,068 
Gem stones (including reexports): 
Diamond -~ --—---------------- thousand carats.. — 2,273 574,719 2,878 571,300 
j ³˙³i AC uu E i e XX XX 8,600 
G;; pest ee eee XX 98,150 56,500 
Graphite, natural... - -------------—- short tons 7,096 10,159 8,830 
ypsum: 
"Crude, crushed or calcined |... thousand short ton 131 12,711 83 13,021 
Manufactured, wallboard and plaster articles XX 17,141 XX 18,898 
Hir. 8 million cubic feet 892 21,461 439 25,316 
Lie... he te 8 short tona. . 24,114 6,805 19,888 5,155 
Lithium compounds: ! 
Lithium carbonate - - thousand pounds. _ 18,069 24,481 13,916 19,006 
Lithium hydroxide ~- - - ----------------- do. ..- 8,198 14,108 7,853 18,709 
Other lithium compounds - - - ---- ---------- do— 5,480 9,765 5,608 12,453 
esium compounds: 
esite, dead-burned |... ........- short tons. _ 17,275 8,641 24,805 5,529 
Mi Magnesite, crude, caustic-calcined, lump or ground. do- 32,053 14,026 21,567 9,718 
ca: 
Waste, scrap, ground ~ - ---------- thousand pounds. — 15,806 2,088 17,878 2,370 
Block, film, splitting do- 348 549 82 159 
Manufactured, cut or stamped, built-· us do- NA 4.519 NA 5,108 
Mineral-earth pigments, iron oxide, natural and synthetic 
short ton 82,428 81,832 29,120 21,514 
Ni as, ar compounds (major) ------- thousand short tons. 10,439 1,635,430 10,799 ; 
Phosphate rock _------------- ousand metric tons 111, 316 10,284 281,515 
Phosphatic fe Pai re 
Phosphoric acid MEME ——— do- 7867 1181, 055 716 141,162 
Superphosphates ~- ------------------- da- 2,847 7149,150 5,524 176,515 
Diammonium phosphate sss da- 6,846 1,200,579 6,131 1,048,322 
Elemental phosphoruns metric tons 14,852 22,816 17,181 27,024 
Hi e and compounds: Zinc oxide (metal content) do... 288 627 359 1,005 
0 
Potassium chloride do- 621,820 57,209 699,770 NA 
Potassium ud NOCERE ĩ ĩͤ V do— 67,320 18,940 91,000 NA 
Quartz, 
Cultured nne thousand pounda _ 211 11,021 185 3,723 
N aturs ieee aan ee LL E ER eee do- 42 
Crude and refined thousand short tons_ — 820 15,299 904 15,988 
Shipments to noncontiguous territories. . .. . do 118 2,801 23 5,196 
Sand and gravel: 
Construction: 
ü ³ K 8 do— 1.210 8,094 6.212 
Gravel , € meee: 635 2,231 516 29 
Industrial sand _-------------------— do- 1,198 21,656 866 22,580 
Sodium compounds: 
ium carbonate- - - --- „„ do- 1,648 160,714 1,771 186,064 
Sodium sulfat AME 9, 11,899 
Stone: 
Crüsliéd «icut met ns iu ire EL do- 2,978 23,970 2,872 29,847 
Dimension do- NA 728,007 NA 13,835 
Sulfur, crude _ thousand metric tons. . 1,834 156,067 1,365 189,248 
Talc, crude and ground thousand short ton 256 16,162 237 14,282 
Total e oubli dtc 8 XX 13,988,499 XX 13,065,121 


"Revised. NA Not available. XX Not applicable. 
Not comparable to prior years owing to regrouping of nickel forms. 
3Silicon carbide (crude and refined) has been deducted and is shown separately elsewhere in this table. 


See footnotes at end of table. 
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$1,017,453 
108,625 
847,476 
809,664 


12,381 


256 
10,988 
20,765 


14,059 
2,150 
NA 
1,427 
10,172 
4,122 
895 
1.595 
20,170 
156,546 
2,085 
19,615 
181,379 
2,258 


4,431 
4,673 


1,739 


STATISTICAL SUMMARY 
Table 9.—U.S. imports for consumption of principal minerals and products, excluding 
mineral fuels 
1984 
Mineral : Value 
Quantity (thousands) 
METALS 
Aluminum 
!!!. metric tons 881.956 $1,292,124 
ur p AMBROS es do... 187,675 145,748 
Plates, sheets, bars, et do- 451,562 1,027,631 
Aluminum oxide (alumina) 
thousand metric tons 4,466 976,364 
Antimony: 
Ore and concentrate (antimony content) 
rt tons 4,299 6,798 
Sieg including needle or liquated _ — _— ~~ do 72 157 
J ³ðWWQAͤĩÜÜ my do 3, 898 037 
Oxide. 23322 K LUE 88 da- 17,884 26,948 
White (AsgOs content) .------------- do- 13,985 9,454 
„ Metallic --.---------------- rE NE do- 304 2,121 
Bauxite, crudse thousand metric tons. — 710,228 NA 
eee e. M S: 
ismuth, m and alloys we pounds 948, i 
ium metall ttle c tons... 1,889 5,138 
Calcium metall ne " 248,978 670 
Cesium compounds and chloride do... 53,652 1,552 
Chromium: 
Ore and concentrate (CraOs content) 
thousand short inna: N 184 15,471 
Ferrochromium (gross weight) do- 426 183,451 
Ferrochromium-siliftob;n -- ---------- do... 8 8,7136 
Metal n sone 88 do 5 24,018 
Cobalt: 
Metal thousand pounda - 23,316 202,954 
T M 2254 9571 
and com we Lus: 00... : 
Columbium ore do- 3.265 6,080 
Copper (copper content): 
concentrate metric tona. — 11,056 9,863 
Matte. c da- 2,094 2,586 
FP do- 88,949 52,950 
Refined in ingots, ete |... ~~~ do_ ___ 444,699 620,674 
A Scra 5 55 = MEME 28,005 ,925 
0 not elsewhere listed, inc ieee eisen 
Galli rem 9069 24.000 
ül c. A—55AAAA AA ET ograma. — £ ; 
emen iilo Ped ß MONDE do... 116,719 7,589 
Ore and base bullion troy ounces. . 1,837,052 653,307 
Bullion, refined _.._....._.-_-. -- da- 6,031,550 2,298,606 
Hann short tons. — 1 115 
Indium thousand troy ounces 1, 4,577 
Iron orte thousand long tons 17,187 529,065 
Iron and steel 
Pig (00: inler short tons 702, 355 83, 985 
Iron and steel products (major): 
Steel mill products do— 26, 169,048 710,201,074 
Other products 8 1,146,133 71,155,886 
Scrap including tinplate ___ thousand shart tons 46,946 
Ore, flue dust, matte (lead S aad metric tona. _ 29,888 11,923 
Base bullion (lead content: do- 43 57 
Pigs and bars (lead content!! do... 161,489 86,189 
Reclaimed Kopie etc. (lead content: do— 5,026 2,029 
Sheets, pipes, hot do. — 1,667 4,044 
esium: 
AS and crab short tons. 5,296 12,260 
Alloys ( eum content) - . 3,596 10,791 
Sheets, tu wire, other forms (magnesium 
e PEE ESE . ĩͤ w EN RR do- 489 2,620 
Ore (35% or more contained manganese) ) do 338,094 16,024 
Ferro OBB os ee es sees 409,310 117,678 
Ferrosilicon-manganese (manganese content) 
do— 91,939 44,146 
„ Ead ee do... - 18,814 12,978 
Mercury: 
Compounds das- F249 088 11,111 
JJ 88 76-pound flaska — 25, 327 7,214 
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Table 9.—U.S. imports for consumption of principal minerals and products, excluding 


mineral fuels —Continued 
1984 1985 
Mineral ; Value . Value 
Quantity (thousands) Quantity (thousands) 
METALS —Continued 
iini agar pa 
and concentrate (molybdenum content) 
thousand pounds. - 28 $183 112 $566 
55775 and scrap (gross weight do— NA 2,565 NA 2,830 
Unwrought eee a content) do 142 2,170 145 2,370 
Wrought (gross weight do- 132 3,023 94 2,301 
Ferromolybdenum (gr weight do... 2,086 4,438 1,424 3,721 
Material in chief molybdenum (molybdenum 
rr ᷣ v ume do— 5,266 19,441 2,239 1,329 
Ni Compounds (gross weight) |. o. --- 3,437 6,251 3,815 6,678 
ic 
Pigs, i shot, cathodes short tons. 103,017 461,371 97,779 446,009 
Plates, X. 0 ERU EIC do— 8,650 58,120 10,100 
SIüFtV ona ie es occu 82,509 116,956 68,210 101,101 
Me rH SESS do— 6,199 20, 5,552 ; 
er and flake s Oina 15,829 78, 786 12,753 67,717 
Ferronickelllllllllllllkln ---- do- 048 68,429 36,528 60,253 
Oxide 2. ͤ (y LLL Le " ERE 5,526 22,413 5,079 20,722 
Platinum-group metals: 
Unwrought: 
Grains and nuggets (platinum) troy ounces. — 19,786 5,647 20,827 6,807 
Sponge (platinum - ---------- do— 1.527, 841 617, 888 1.464, 645 542,133 
Sweepings, waste, scrap - - - ----- --- do— 526,738 61,920 530,724 62,342 
Fa 8 do— 18,225 7,472 20,972 9,615 
Palladium -~ - - --- -- --------—-- do... 1,795,939 213,222 1,896,810 174,333 
Rhodium do_ __ 155,671 83,979 1,028 173,310 
Rutheniunnmnnnnn do— 198,257 16,652 162,887 16,414 
Der paso group metals _______ do... 10,602 8,7 15,701 4,707 
Semiman 
Platinum do— 60,140 22,682 78,206 23,946 
Palladium 9 158,012 24,192 84,492 9,532 
Rhodium do— 889 145 
Other platinum-group metals |... do... 506 122 13,157 2,422 
Rare-earth metals: 
Ferrocerium and other cerium alloys —— kilograms. _ 138,128 1,651 113,385 1,302 
Monaz ite metric tons. . 5,661 2,202 5,694 1,984 
Metals including scandium and yttrium 
kilograms.. _ 4,916 619 8,185 285 
Rhenium: 
Metal including scra a unds_ _ 1,962 450 4,943 1,225 
Ammonium Berrhenpte (rhenium content) dd DR 14,754 1.052 3,325 669 
Selenium and selenium compounds (selenium content) 
šik kilograms - 376,946 8,054 400,658 8,358 
Metal (over 96% silicon content short tons 25,221 55,381 51,801 83,367 
ail Ferrosilicon 2. 2222-22-22 -- do... 143,651 72,814 155,421 74,018 
ver: 
Ore and base bullion ___— thousand troy ounces. _ 13,018 105,587 3,533 20,180 
Bullion, refined ____________-_____ do 93,546 184,838 137,398 855,550 
Sweepings, waste, dor do— 8,402 12,112 11,671 76,218 
Tantalum ore thousand pounds 2,199 19,054 737 8,187 
Tellurium (tellurium content) —— ~~ — - kilograms.. _ 735,983 725 30,050 871 
Tum J A pounds 2,964 96 2,655 50 
Concentrate (tin content metric tona... 3,272 20,862 1,636 10,659 
Droes, skimmings, scrap, residue, tin alloys, n.s.p.f. 
do— 1.211 1.318 877 2, 804 
Tinfoil, powder, flitters, etc ee XX 3,292 XX 
Tin compounds metric tons 838 5,301 821 5,164 
Titanium: 
Ilmenite! ___________________ short tons 619,444 43,846 798,632 66,821 
FRI. 88 do ... 180,508 44,910 179,663 43,961 
Metal Le A Ld edu do... 5,538 35,469 5,479 39,408 
Ferrotitanium and ferrosilicon titanium do- 579 861 483 982 
Pigments ———- as c osea Lo do... 193,501 186,952 196,213 206,809 
Tungsten ore and concentrate (tungsten content) 
metric tons 5,807 51,715 4,146 36,706 
Vanadium (vanadium content): 
Ferrovanadiu mn thousand pounds 2,941 11,839 1,557 7,151 
Pentoxide - - -—-- --------------—---—- 0- cs 297 1,269 22 180 
ji Vanadium-bearing materials do— - 1,266 552 605 535 
inc: 
Ore (zinc content metric tons. .. 86,172 29,186 90,186 33,626 
Blocks, pigs, sass do_ ___ 639,228 635,940 610,900 508,008 
Sheets, PE THESE do— 850 1.308 3,559 2,757 
Fume (zinc content) -—-—------------- do... 314 171 E fae 
Waste and scrap ___________._-__-- 8 : 3,940 8,241 1,848 
Dross and skimmings gg do- 5,027 3,161 4.942 2,419 
Dust, er, flakes. ______________- o- 7,572 ,505 8,681 10,781 
Manufacture 713 


See footnotes at end of table. 
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Table 9.—U.S. imports for consumption of principal minerals and products, excluding 


mineral fuels —Continued 


Mineral 
METALS —Continued 

Zirconium: 

Ore including zirconium sand short tons_ — 

Metal, scrap, compounds do— 

INDUSTRIAL MINERALS 

Abrasives: 

ones (industrial) / thousand carats.. . 

AE ac eddie Var due ET ee 

Barite: 

Crude and ground _ - _ _ _ _ _ thousand short tons 

Wither itte short tons 

Chemicals s do____ 
Boron: 

Boric acid (contained boron oxide/-ꝛ do— 


Colemanite (contained boron oxide) 
thousand short tons 


Uléxile.—— erm Eee eee do— 
Bromine (contained in compounds) thousand pounds. . 
Calcium chloride short tons. . 
Cement: Hydraulic and clinker _ thousand short tons 

7d gt TEE SOUPE, short tons. . 

111k 888 8 
Fe cer. 

ü y I A PN ee do- 

Ground and cruse d do— 
Fluorspar - ---------------------—- do... 
Gem stones: 

Diamond thousand carats_ .. 

Emerald ________________-----_- do... 

OIhér t a its ß 
Graphite, natural ! ee short tons 
Gypsum 

Crude, ground, calcined. - thousand short tons. . 

Manufactured __________________--__-- 
Iodine, rule thousand pounds. . 
Lime: 

Hydrated _—-—---------------- short tons 

Othër nicer ⁵ Occ 
Lithium: 

„ STERN a a we et OSE do- 

Compounds. gs do—- 
ä catu compounds: 

de magnes ite do— 


Lump or ground caustic-calcined magnesia _ do- 
Refractory magnesia, dead-burned, fused magnesite, 


dead-burned dolomite |... . do... 
Compounds 2 s do- 
ca: 
Waste, scrap, ron 3 thousand pounds. _ 
Block, film, splittings — - - - - --- ------——- do- 
Manufactured, cut or stamped, built· u do—- 
Mineral-earth 5 iron oxide: 
Ocher, crude and refined __ ________ short tons. - 
Siennas, crude and refined... do____ 
Umber, crude and refined do... 
Vandyke brown _____________-_-_-_~- do— 
Other natural and refined... _ do- 
Synthetic _________--__________- do- 
N 8 syenite: á 
———— — — À— AA A On 2 
Ground, crushed, ete do- 


Nitrogen compounds (major) including urea 
thousand short tons. _ 


Peat: 
Fertilizer- grade short tons. — 
Poultry- and stable grad do... 
Phosphates, crude aad ae apatite. thousand metric tona. _ 
Phosphatic fertilizers: 
Fertilizer and fertilizer materials do... 
Elemental phosphorus -------------- do... 
/ͤ;ͤ;õBW¾ ¾..‚ cR do- 


See footnotes at end of table. 


Quantity 


103,711 


"8,228 
4,410 
XX 


58,246 
8,915 
XX 
5,067 


59,906 
187,579 


1150 
462 


1758 
154,893 


155,162 
46,153 


23,198 
1.480 
856 

7 

160 
6,401 
659 


996 
30,015 


410 
377,535 


Value 
(thousands) 


13,124 
1 

14 
65,241 


2,905,317 


14,579 
74.357 
95,310 
724,803 


3,669 
9,722 


133 
2,313 


232 
9,594 


"26,186 
10,036 


3,251 
644 


Quantity 


46,222 


16,596 
936 

16 
552,959 


8,151 
2,141 
XX 


52,181 
9,924 
XX 
4,971 


48,827 
145,230 


4,716 
1,402 


1,350 
65,709 


179,207 
36,751 


1,026 
33,151 
920 
331,684 
8,544 


452,018 
25,370 


eo do S 


Value 
(thousands) 


16, 186 
64,331 
91,091 
26,761 


3,407 
8,810 


1,277 
5,774 


332 
10,407 


32,075 
10,085 


2,920 


62 
11,373 
880,348 
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Table 9.—U.S. imports for consumption of principal minerals and products, excluding 
mineral fuels —Continued 


1985 
Mineral ; Value ; Value 
Quantity = (thousands) Quantit) (thousands) 
INDUSTRIAL MINERALS —Continued 
Pigments and salts: | 
Lead pigments and compounds metric tons 19,081 $15,022 16,212 $12,468 
Zinc pigments and compounds do... 52,43 48,178 52,910 48,244 
Potash- ou num As ah do... 7,941, "100 658,100 7,570,900 499,100 
Pumice: 
Crude or unmanufactured ________ _ short tons 16,703 402 781 198 
Wholly or partly manufacture do- 1192 148 357 103 
Manufactured, n. s.p.f1v1d⁰Mm DDD! XX 148 XX 218 
quarte crystal (Brazilian lascas) __ thousand pounds... 569 373 173 99 
De Ska a ase a tas OOE E thousand short tons 7,545 74,100 6,207 65,593 
Sand and gravel: 
Industrial sand- —----------------—-- do- 926 81 1.513 
Other sand and gravel do— 151 1,603 246 1,572 
Sodium compounds: 
Sodium carbonatte - do____ 2,301 56 8,089 
Sodium sul fate do- 265 21,198 194 14,492 
ne: 
Crashed cares uci do— 2, 923 15,071 2,725 10,209 
Dimension -ocana ee e. XX 7223,150 XX 295,094 
Calcium carbonate fines thousand short tons 292 2,471 281 1,432 
Strontium 
Minerals short tons. _ 48,852 4,293 37,552 3,321 
mpounds ____________________- ome 4,755 3,386 7,403 5,586 
Sulfur and compounds, sulfur ore and other forms, 
n. es thousand metric tons__ 12557 1200, 189 2,104 199,240 
Talc, un manufactured thousand short tons. .. 45 9,156 47 9,532 
CC ³⁰ ae XX 131, 497,367 XX 29,450,174 


Revised. NA Not available. 


XX Not applicable. 


! Includes titanium slag averaging about 70% TiO». For details, see Titanium“ chapter. 


Table 10.—Comparison of world and U.S. production of selected nonfuel mineral 
commodities 


(Thousand short tons unless otherwise specified) 


Mineral World 
produc- 
tion! 
METALS, MINE BASIS 
Antimony (content of ore and concentrate) 
short tons _ 60,396 
Arsenic trioxide? |. metric tons 44,099 
Bauxite! thousand metric tons. 88,173 
Eyb. eon short tons 9,838 
Bismuth- __ ~~~ ~~ thousand pounds. _ 8,415 
Chromite _______________-___- 10,312 
Cobalt (content of ore and concentrate) 
short tons_ — 35,869 
Columbium-tantalum concentrate (gross 
weight) thousand pounds 18,821 
Copper (content of ore and concentrate) 
thousand metric tons 7,986 
Gold (content of ore and concentrate) 
thousand troy ounces. _ 46,408 
Iron ore (gross weight) 
thousand long tons. .. 817,428 
Lead (content of ore and concentrate) 
thousand metric tons 3,256 
Manganese ore gross oun 5 26, 027 
Mercury . thousand 76- pound flasks. _ 195 
Molybdenum (content of ore and concen- 
trate thousand Poun = 214,506 
Nickel (content of ore and concentrate) _ 833 
Platinum-group metals? 
thousand troy ounces_ _ 7,648 


See footnotes at end of table. 


1984 


60,621 
45,030 
85,133 
9,688 
9,175 
10,951 
39,867 
83,857 
8,114 
48,217 
845,251 
3,392 
26,922 
196 
215,139 
857 


7,951 


4 
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Table 10.—Comparison of world and U.S. production of selected nonfuel mineral 
commodities —Continued 


(Thousand short tons unless otherwise specified) 


See footnotes at end of table. 


1984 1985P 
U.S. U.S. 
Mineral World US. Percent — World us, peren; 
produc- produc- world produc- produc -w Sri d 
tion! tion produc: tion! tion produc- 
tion tion 
METALS, MINE BASIS —Continued 
Silver (content of ore and concentrate) 
thousand troy ounces. _ 415,239 44,592 11 412,273 39,357 10 
Tin (content of ore and concentrate) 
" metric tons 198,432 W NA 191,103 W NA 
ium concentrates (gross weight): 
, ß 3,402 W NA 3,654 W NA 
RA“ 8 388 W NA 402 W NA 
Tungsten ore and concentrate (contained 
tungsten )) metric tons. . 46,478 1,203 3 46,989 996 2 
Vanadium (content of ore and concentrate) 
short tons 34,291 1,617 5 33,665 W NA 
Zinc (content of ore and concentrate) 
thousand metric tons. . 6,564 218 4 6,676 252 4 
METALS, SMELTER BASIS 
Aluminum (primary only) — _ — do— 15,664 4,099 26 15,289 3,500 23 
dmium___________ metric tons 19,171 1,686 . 9 18,662 1,603 9 
Cobalt .—.——— m short tons 25,608 x zr. 28,217 utut Doe 
Copper smelter (primary and secondary)5 
thousand metric tons 8,844 1,183 14 8,331 1,138 14 
Iron, ig m o oo cL 546,317 51,961 10 555,222 49,963 9 
Lead, smelter (primary and secondary)® 
thousand metric tons 5,494 1,072 20 5,569 1,124 20 
Magnesium (primary)____________ _ 360 159 44 361 150 42 
Nickel uoto ec 771 45 6 782 36 5 
Selenium kilograms_ _ 1,350,702 253,598 19 1,122,835 W NA 
Steel. FàW. — d ides 782,008 992,528 12 788,119 988,259 11 
Telluriun kilograms_ . 99,594 W NA 98,500 W NA 
PPP metric tons 199,669 104 000 2 193,715 103 000 2 
Zinc (primary and secondary) 
thousand metric tons 6,463 331 5 6,567 312 5 
INDUSTRIAL MINERALS 
Asbestos do- 4,106 57 1 4,111 57 1 
Barte oo ³ A é 6,352 11775 12 6,671 11739 11 
Boron minerals 2,175 1,367 49 2,679 1,269 47 
romine. thousand pounds 873,550 11385, 000 44 835,090 11320, 000 38 
poment „hydraulic 1,045,468 1278 699 8 1,071,225 1278 859 7 
ays: 
Bentonite __-_______________ 6,493 113,438 53 6,245 113,195 51 
Fuller's earth 2,528 111,899 75 2,104 112 059 16 
Kaolin) 23,354 117,953 34 23,361 117,793 33 
Corun dumm short tons. .. 16,265 on aes 16,805 fice NET 
Diamond ________ thousand carats.. _ 63,517 NS e 66,371 ove NA 
Diatomite 1,933 627 32 1,951 635 33 
Feldspar___§__________________ 4,167 710 17 4,294 700 16 
Fluorp a 5,270 72 1 5,268 66 1 
Graphite short tons. . 685,507 W NA 676,740 W NA 
;—öô ͤ 000 86,767 14,319 17 89,220 14,726 17 
Iodine, crule thousand pounds 21,419 NA 21,141 W NA 
lame... 88 125,080 11 1215,956 13 123,531 41 1215713 13 
Magnes ite 13,121 , NA 13, 208 W NA 
Mica (including scrap and ground) 
thousand pounds. . 608,700 322, 53 531,192 215,100 51 
Nitrogen, N content of ammon ia 93,029 13,368 14 94,302 13,238 14 
„ n s et aL 282,119 800 (9 283,106 839 (9 
Fill 8 1,808 11498 28 1,798 11507 28 
Phosphate rock (gross weight) 
thousand metric tons... 152,488 49,197 32 151,363 50,835 34 
Potash (K30 equivalent do... 29,848 1, 5 28,618 1,296 5 
Pumice®_____________________ 12,662 n 4 12,110 11508 4 
GUV ⁰• eae 188,699 11 1239, 256 21 187,693 11 1239519 21 
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Table 10.—Comparison of world and U.S. production of selected nonfuel mineral 
commodities —Continued 


(Thousand short tons unless otherwise specified) 


1984 1985P 
U.S. U.S. 
Mineral World U.S. peret World US. percent 
procu produe: world ni produc- world 
tion tion produc- tion tion produc- 
tion tion 
INDUSTRIAL MINERALS —Continued 
Sodium compounds, natural and manu- 
factured: 
Sodium carbonate - - - --------——- 31,126 8,511 27 31,628 8,597 91 
Sodium sulfate... 2 -- 697 19 647 18 
Strontium short tons 137,236 EM EPA 138,700 ON" an 
Sulfur, all forms 
thousand metric tons. 52,607 10,652 20 54,856 11,609 21 
Talc and pyrophyllite. _-- 8,351 1,127 14 8,305 1,269 15 
Vermiculite®______________-_-~_ 545 315 58 556 314 56 


PPreliminary. NA Not available. W Withheld to avoid disclosing company proprietary data. 

1For those commodities for which U.S. data are withheld to avoid disclosing company proprietary data, the world total 
excludes U.S. output and the U.S. percent of world production cannot be reported. 

World total does not include an estimate for output in China. 

*U.S. figures represent dried bauxite equivalent of crude ore; to the extent le, individual country figures that are 
included in the world total are also on the dried bauxite equivalent basis, but for some countries, available data are 
insufficient to permit this adjustment. 

*Less than 0.596. 

Primary and secondary blister and anode copper, including electrowon refined copper that is not included as blister or 
anode. 

*[ncludes bullion. 

"Refined nickel plus nickel content of ferronickel, and nickel oxide. 

*World total does not include estimates for output in the U.S.S.R. or China. 

. *Data from American Iron and Steel Institute. Excludes production of castings by companies that do not report steel 


t. 
"orncludes tin content of alloys made directly from ore. 
11Quantity sold or used by producers. 
12Includes Puerto Rico. 


The Mineral Industry of 
Alabama 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Geological Survey of Alabama 
for collecting information on all nonfuel minerals. 


By James R. Boyle! and Ernest A. Mancini? 


The value of Alabama's nonfuel mineral 
production in 1985 was $405.9 million, a 
slight decrease from the record high of 1984. 
With the exception of clays, output of most 
nonfuel minerals increased over that of 
1984. 

. Alabama was second in the Nation in 
production of crushed marble and bauxite; 


third in fire clay; fourth in masonry cement 
and kaolin; fifth in portland cement and 
lime; and sixth in ferroalloys and recovered 
sulfur. Alabama ranked 20th in the Nation 
in value of nonfuel minerals produced, but 
ranked 18th in value of industrial minerals. 
Valuewise, Alabama produced 2.496 of the 
Nation's industrial minerals. 


Table 1.—Nonfuel mineral production in Alabama: 


1984 1985 
Mineral ; Value : Value 
Quantity (thousands) Quantity (thousands) 
Cement: 
Masonry _----------------- thousand short tons. 259 $17,247 268 $18,118 
Portland eee do- 8,656 167,191 8,721 165,972 
Clay no aec s eee En 1,906 80,500 1,878 18,189 
Gem stonennniin -=-= NA 1 NA 1 
Line- e c thousand short tons 1,163 50,560 1,216 52,295 
Sand and gravel 
ln PIESE PEAP ͤ ͤ Lo ee le EE do... 10,348 26,188 111, 000 €32,000 
Industrial.. --------------------— -40 442 3, 524 4,588 
Crushed -. tee pe eee 8 do 222.000 98,500 25.853 109,176 
Dimension do- s 2 674 11 2,881 
Combined v value of bauxite, clays (bentonite), and salt |... XX 18,880 XX 7 
Zola cec ff ðLKK ee XX 409,841 XX 405,915 


*Estimated. NA Not available. XX Not applicable. 


1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


*Excludes bentonite; value included with “Combined value 


" figure. 
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Table 2.—Nonfuel minerals produced in Alabama i in 1984, by county? 


County 


Minerals produced in order of value 


Sand and gravel (construction). 


ys. 
Clays, ene sand and gravel (construc- 
tion 


Sand and gravel (construction), clays. 
Sand and gravel (construction). 


Clays 

Cement, , Clays. 

Sand sy gravel (construction), sand and 
gravel (industrial). 

Sand pe ane gravel (construction), clays. 

Sand and gràvel (construction). 


9 sand and g 


vel (CoD uct, 
nA nen ys. 


gravel (industrial). 

eh ane vel (construction). 
and gravel (construction). 

3 ys. 
Lime, cement, clays. 
Clays, sand and gravel (construction). 
Sand and gravel (construction), sand and 

gravel (industrial). 


Clays 

Salt, sand and gravel (construction). 

Stone (crushed and dimension), gem 
stones. 


1No production of nonfuel mineral 5 was reported for counties not listed. 


Data not available by county for minerals li 


Trends and Developments. — Overall, 
moderate economic recovery continued in 
the State as the unemployment rate drop- 
ped to below 10% for the first time since 
1980. In the minerals sector, the results 
were mixed. Although employment in the 
primary metals sector was unchanged, em- 
ployment and earnings in the construction 
industries increased and positively im- 
pacted the nonfuels minerals industry. In 
the Birmingham area, a record high 92 
billion worth of construction was announc- 
ed in 1985. | 

Activity in the State's metals industry 
was unsteady during the year as the steel 
industry operated at normal levels while 
the aluminum industry shut down. United 
States Steel Corp. (USS) operated at stable 
levels, although its pipe mill was shut down 
for short periods of time. USS planned 
construction of a $110 million second con- 


tinuous slab caster at the Fairfield Works. 
The facility was scheduled to be started by 
early 1986 with completion by late 1987. 
Gulf States Steel Corp., Gadsden, under a 
divestiture order, had offers from two 
sources for a buyout. Late in the year, the 
U.S. Department of Justice recommended 
sale to an Ohio-based group. Tuscaloosa 
Steel Corp. completed construction of its $75 
million, 600,000-ton-per-year minimill. Brit- 
ish Steel Corp, a minority owner, will 
initially supply 250,000 tons of slab per 
year. Revere Copper & Brass Inc.'s alu- 
minum smelter at Scottsboro remained clos- 
ed. Noranda USA Inc. purchased Revere's 
Sheet rolling mill for $50 million early in 
1984 with plans to use aluminum from its 
smelter in New Madrid, MO. Reynolds Met- 
als Co. closed its last two operating potlines 
at Listerhill in April and received alumi- 
num ingots from Canadian Reynolds Metals 
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Table 3.—Indicators of Alabama business activity 


3] 


1988" 1984 1985 
Em t and labor force, annual average: 
iI... 8 thousands_ — 8,960 8,989 4,021 
Total civilian labor for rc da- 1.758 1.792 1,808 
Unem | SIR SERE y eee -percent. . 18.7 11.1 8.9 
Employment (nonagricultural): 
ining total! ~._ 2 LLL LLL LL ccs Ll l2l thousanda.. _ 13.7 14.2 14.5 
Nonmetallic minerals except fuels? .. do... 21 2.8 2.4 
Coal mining do- 9.7 9.8 10.1 
Oil and gas extraction do- 1.8 1.9 1.8 
Manufacturing total «4«ͤ%«%!! „„ do- 840.9 859.8 856.5 
Primary industries __ s do 24.8 26.5 26.5 
Stone, clay, and p products do- 8.7 8.9 9.0 
Chemicals and allied product do- 11.8 11.9 11.8 
Petroleum and coal product da 1.5 1.4 1.5 
een e 0 oo $97 721 128 
utilities 0 oe 2-2 ec E i 
Wholesale and retail trade do 213.2 291.8 803.2 
Finance, insurance, real estate do- 59.9 62.8 65.6 
Servic nl eto eet munera ese eee Ss da- 218.9 229.3 241.4 
Government and government enterprises do 292.7 298.4 297.8 
ENCORE E ð AAE RN aE SR SRE e do 1,828.8 1,887.7 1,422.4 
Personal income 
1Cöͤĩ6.-i. ema E EM et E millions $36,980 $40,250 110 675 
Jꝙ7%%%%%C 88 $9,338 $10,092 10,678 
Total average weekly hours, production workers 40.7 KY. HY: 
Total average hourly earnings, production worker Ert 1187 
Earnings by industry: 
F. meer ecu Lu LUE LL millions $168 $621 
N So a a a eh LE da $28,475 $30,763 
C Pena a CU SPAN III da $552 $591 
Nonmetallic minerals except fuelsss do $56 $59 
Ing ase uc E LL. do- $410 $449 
Oil and gas extraction do... $85 $83 
Man d ——X—Á—Á— C— —— — 425 SAS $7 Pos $1,861 
Stone, clay, and products do fi fa 
Chemicals and allied product do- 
Petroleum and coal products |... do $51 $52 
i ccr ud —————— Ó— M on na $1,571 1,761 
Transportation utilities |... Scc cs is drca 
Wholesale and retail traded do- 861 708 
insurance, real estate do- 1.280 1,478 
J ³ðVſ/ ee a eC Ee do- 960 540 
de e F Du cu UU un do... 405 
vity: 
Number of private and public residential units authorized? -- 15,858 17,287 
Value of nonresidential construction millions .6 8387 pns 
uera na e, : ý : 
masonry cemen 
thousand short tons 1,178 1,298 1,406 
Nonfuel mineral uction value: 
crude WO qe ERR CR RTT 8 millions $361.3 $409.8 $405.9 
Value per capita _........ ~~. ~~~... ee $91 $108 $101 


PPreliminary. "Revised. W Withheld to avoid disclosing company proprietary data. 
Bureau of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 


sources. 
Bureau of Economic 


t Division, U.S. Department of Commerce. 


Analysis, Regional Economic Measuremen 
31983 data based upon 16,000-place sample; 1984 and 1985 data based upon 17,000-place sample. 
U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 


Sources: 
US. Bureau of Mines. 


Co. Ltd. Aluminum Co. of America’s (Alcoa) 
alumina refinery in Mobile, temporarily 
closed in 1982, was permanently closed in 
1985; part of the facility will be used to store 
imported potash. Kerr McGee Corp.’s syn- 
thetic rutile plant in Mobile was expanded 
to meet the needs of the company’s expand- 
ed titanium dioxide plant at Hamilton, MS. 
The relative importance of the steel in- 
dustry was reflected in its share of the gross 


State product. In 1974, the steel industry’s 
share was 5.6%, dropping to 2.1% in 1983, 
and by 1985 had risen to only 2.396. The rise 
was attributed to USS’ efforts in the Birm- 
ingham area where about $1.3 billion was 
expended to upgrade and modernize the 
Fairfield steelworks. Reduced import com- 
petition along with declines in the value of 
the dollar were expected to help manufac- 
turers in the State. 


39 MINERALS YEARBOOK, 1985 


600 
T 
C 400 
-— 
—À 
O 
O 
Zz 
O 
zd 
2 200 
5 
ö CEMENT * 
0 
1977 1980 


1985 


Figure 1.—Value of cement and total value of nonfuel mineral production in Alabama. 


The Tennessee-Tombigbee Waterway was 
dedicated early in the year, ahead of sched- 
ule. By yearend, nearly 2 million short tons 
of commodities valued at $158 million was 
shipped on the waterway. Leading commod- 
ities included salt and crushed stone. 

The Alabama State Docks at the Port of 
Mobile handled 28 million tons of cargo in 
fiscal year 1985 compared with 24.8 million 
tons in fiscal year 1984. The Alabama State 
Docks handled imports of several mineral 
commodities during the year. To assist in 
handling commodities, a second unloading 
tower was installed increasing the rated 
unloading capacity of the bulk plant to 
8,000 short tons per hour. A 60,000-ton- 
capacity warehouse was converted for stor- 
age of potash. The dock's coal export plant 
was the largest on the gulf coast and second 
largest in the Nation. The plant could hold 
2 million short tons of coal with an annual 
throughput capacity of 23 million short 
tons. Minerals handled included iron ore 
(1,100,000 tons) cement (900,000 tons), il- 
menite (180,000 tons), potash (150,000 tons), 
sand (50,000 tons), manganese (85,000 tons), 
and rutile (16,000 tons). 

The Department of Industrial Relations 


reported that coal production for fiscal year 
1985 increased slightly to 26.6 million tons. 
Of the coal operations, 19 were under- 
ground and 181 were surface mines; ton- 
nage was nearly equally split between sur- 
face and underground mines. Four mines 
produced in excess of 1 million tons; all 
were underground. 

Sunbelt Chemicals Inc., Atmore, a manu- 
facturer of agricultural and industrial sul- 
fur, completed expansion for producing liq- 
uid sulfur. Sunbelt utilized sulfur recovered 
from local natural gas processing plants. 

The Alabama Development Office an- 
nounced that capital investments on new 
and expanding industry decreased from $1.6 
billion in 1984 to $1.2 billion in 1985. In the 
mineral-related sectors, mining and quarry- 
ing of nonmetallic minerals had 6 expan- 
sions totaling $4.5 million; stone, clay, glass, 
and concrete products had 3 new operations 
and 54 expansions totaling $35.0 million; 
and primary metals had 5 new operations 
and 46 expansions totaling $190.7 million. 
The largest industrial announcement in 
terms of value was the previously cited $110 
million by USS in Fairfield. 
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Figure 2.—Principal mineral producing localities in Alabama. 
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Employment.—Alabama's unemploy- 
ment rate dropped from 11.1% in 1984 to 
8.9% in 1985. The State had the largest 
decline in unemployment rates in the Na- 
tion. The rate dropped slowly to a low of 
7.8% in October 1985 and increased to 8.0% 
by yearend. Total mining and construction 
employment increased while primary met- 
als employment was unchanged. The de- 
cline of the steel industry is attributed to 
undercapitalization and aging plants. 

Legislation and Government Pro- 
grams.—The Geological Survey of Alabama 
(GSA) continued comprehensive programs, 
which included assessment of the mineral, 
energy, and water resources of the State. 
GSA provided resource information and 
evaluations to other State agencies to assist 
in development of baseline data for sound 
regulatory decisions. GSA maintained a 
geochemistry laboratory, an earth-science 
library, a well-cuttings and core sample 
library, and a geocartographic division. 

Water resource investigations continued 
on watersheds in the Warrior Coalfield, 
potential saltwater encroachment in coastal 
Alabama, and the influence of coalbed 
methane development on ground water sup- 
plies. Work was completed on a study of the 
potential impact of excessive ground water 
discharge on the aquifers of southeastern 
Alabama. Cooperative studies were con- 
ducted with the U.S. Geological Survey 
(USGS) involving the collection of surface 
water, ground water, water quality, and 
water use data. Mineral resource studies of 
carbonite rock and cobalt-bearing manga- 
nese resources were completed. Studies of 
coal underclays, gold, granite, kyanite, mar- 
ble, and zeolite resources were initiated. 
Projects in the Energy Resources Division 
included collection of samples of various 


investigations continued with emphasis on 
the Coastal Plain, Valley and Ridge, and 
Piedmont Provinces. 

The Mineral Resources Institute of the 
University of Alabama at Tuscaloosa receiv- 
ed funding from the U.S. Bureau of Mines 
during fiscal year 1985 to encourage the 
training of mining engineers and other 
scientists involved in  mineral-related 
studies and to continue research in mineral 
exploration, mining, processing, utilization, 
and conservation. Although primary em- 
phases were on energy-related projects, non- 
fuel research was also conducted on metal- 
lic and nonmetallic mineral resources. At 
the end of the fiscal year, the basic clay 
testing work done by the Bureau of Mines 
was transferred to the Mineral Resources 
Institute. Other research by the institute 
included rock characterization in deep coal 
mines, comparison between diesel and elec- 
tric shuttle cars, subsidence study of Ala- 
bama coalfields, and holographic testing 
methods of earth material for surface min- 
ing. 

The responsibility of the State Lands 
Division of the Department of Conservation 
and Natural Resources is to manage State 
lands not being used for specific purposes. 
The division had two major nonfuel leases, 
one in waterways of south Alabama and one 
on the Tennessee River. In fiscal year 1984, 
royalty receipts totaled $4.7 million, with 
$3.0 million from oil and gas, $673,000 from 
coal, $210,000 from sand and gravel, and 
$47,000 from shell. The balance was from 
permits, miscellaneous fees, and easements. 

The University of Alabama announced 
plans to develop a Metal Casting Technolo- 
gy Center on the campus at Tuscaloosa. The 
aim is the progressive development of metal 
casting through expanded research, techno- 


coalbeds for analysis, an inventory of under- logical utilization, and industry assistance. 


ground mines, a coal map of Walker Coun- 
ty, and a compilation of all available data 
on Alabama lignite. The oil and gas poten- 
tial of the Black Warrior Basin continued to 
be examined, as well as possible develop- 
ment of coalbed methane gas. The Environ- 
mental Geology Division collected baseline 
biological, sediment, and water quality data 
concerning the effects of surface mining and 
methane gas production on aquatic ecosys- 
tems in the Warrior Coalfield. Similar 
studies were conducted on other energy- 
resource areas in Alabama. The Geologic 
Mapping Division continued upgrading of 
existing maps and field mapping for prepa- 
ration of a new State geologic map. Field 


The proposed center would provide a wide 
range of services to fill the needs of varying 
sizes and types of foundries. These services 
would include basic research, applied re- 
search, and service and assistance pro- 


grams. 

During the year, the State legislature 
passed Act 85-760, which would create an 
Alabama Mining Academy at the Walker 
State Technical College at Sumiton. Major 
emphasis would be on coal mining activi- 
ties. 

USGS continued its cooperative agree- 
ment with GSA in regards to water resource 
investigation. USGS studied authigenic K- 
feldspars, origins of natural gas, character- 
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istics of coalbeds, coal geochemistry, Tal- 
ladega slate belt, and the fossiliferous ma- 
rine sediments of western Alabama. 

In fiscal year 1985, the Bureau of Mines 
had several contracts in the State. Wyle 
Laboratories, Huntsville, had three proj- 
ects: extension of low coal canopy technolo- 
gy to include coal drilling and cutting 
machines, investigation and control of noise 
generated during coal drilling, and engi- 
neering evaluation of environmental cabs 
for control of dust. A commercially produc- 
ed cutting bit, based on a Bureau-developed 
“anti-ignition” concept, was tested on a 
continuous mining machine of Jim Walter 
Resources Inc.’s No. 3 Mine. In addition to 
preventing ignition, the new bit reportedly 
had a longer expected life than that of 
conventional bits. 


The Bureau of Mines Tuscaloosa Re- 
search Center conducted several mineral- 
related projects in Alabama. These studies 
resulted in Report of Investigation (RI) 
8954, “Ground-Penetrating Radar for Strata 
Control'; RI 8958, "Recovery of Zircon 
From Investment Casting Molds"; RI 8962, 
"Volume Expansion of Acidproof Brick Ex- 
posed to 20 Wt Pct HCl at 90° C"; and RI 
8980, “High-Temperature Properties of 
Magnesia-Refractory Brick Treated With 
Oxide and Salt Solutions.” Other publica- 
tions pertinent to the State were RI 8971, 
“Measurement of Air Velocity in Mines"; 
Information Circular 9010, “Mining Health 
and Safety In-House and Contract Research 
in Fiscal Year 1985"; and Bulletin 681, 
“Dewatering of Mineral Wastes Using the 
Flocculant Polyethylene Oxide.” 


REVIEW BY NONFUEL MINERAL COMMODITIES 


INDUSTRIAL MINERALS 


Industrial minerals accounted for the 
bulk of the value of Alabama’s total nonfuel 
mineral production. Construction minerals 
output increased primarily because of in- 
creased construction activity. 

Abrasives (Manufactured).—Artificial 
abrasives were manufactured by one com- 
pany in Madison County. Abrasive-grade, 
high-purity fused aluminum oxide and alu- 
minum zirconium oxide were produced by 
Norton Co. in Huntsville. 

Cement.—Cement accounted for over one- 
third of the value of nonmetallic minerals 
produced in Alabama, with both masonry 
and portland cements being produced. Na- 
tionally, Alabama ranked fourth and fifth 
in the production of masonry and portland 
cement, respectively. Production of both 
types of cement increased slightly. 

Portland cement was produced at six 
plants in Alabama, two in Jefferson County, 
and one each in Marengo, Mobile, St. Clair, 
and Shelby Counties. Five plants used the 
dry process while Allied Products Co. used 
the wet process. The six companies operated 
eight kilns. Seven plants produced masonry 
cement, with Cheney Lime & Cement Co. 
being one of two plants nationally that 
produced masonry cement exclusively. Of 


the six companies operating, four were own-. 


ed by foreign companies. Principal raw 
materials used in making cement included 
cement rock, chalk, clays, gypsum, iron ore, 
limestone, sand, and shale; coal was used as 
a fuel. 


Ideal Basic Industries Inc., shut down 
since the end of 1984, ground clinker im- 
ported from Mexico. The plant employed 
only 70 people out of a regular employee 
base of 250. On the market during the year, 
the company suffered a $20 million loss over 
the first 6 months. Ideal completed an 
agreement with Alcoa to purchase its lime- 
stone operation in the Dominican Republic; 
Ideal’s domestic source of limestone con- 
tained too much moisture. In the fourth 
quarter, Ideal took a $200 million write- 
down of its Theodore operations. 

National Cement Co. Inc., Ragland, com- 
pleted work on improving its clinker han- 
dling system to make it more efficient and 
dust free; pan conveyors and enclosed buck- 
et conveyors were installed. National, as 
part of a $6.2 million expansion program, 
completed work on a crushing conveying 
system and a 1,000-short-ton-per-hour port- 
able crusher. National has an annual capac- 
ity of 900,000 short tons per year and 
expanded its product line to better handle a 
regional market. 


Table 4.—Alabama: Masonry cement 
salient statistics 


(Short tons unless otherwise specified) 


1984 1985 
Number of active plants .. T 7 
Production 236,214 255,681 
Shipments from mills 
ity. coss unn 258,831 268,367 
alunne 317,247,161 $18,113,262 
Stocks at mills, Dec. 31 29,341 96,859 
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Table 5.—Alabama: Portland cement 
salient statistics 


(Short tons unless otherwise specified) 


1984 1985 
Number of active plants 6 6 
Production 3,677,767 3,723,034 
Shipments from mills: 
tity- nnn 3,656,445 8,121,434 
alte 3167, 191.212 6165, 971,981 
Stocks at mills, Dec. 3 389,730 378,386 


Clays.—Clays produced in Alabama in- 
cluded common clay, fire clay, bentonite, 
and kaolin. Output and value of total clays 
decreased from that of 1984. Alabama rank- 
ed third nationally in the production of fire 
clay and kaolin. Clays ranked fifth in min- 
eral value in Alabama in 1985 as 22 compa- 
nies mined clay at 33 pits in 16 counties. 

Common clay was mined by 13 companies 
at 21 pits in 12 counties. Leading counties 
were Jefferson, Shelby, and Sumter. Pro- 
duction increased while value decreased; 
major uses were brick, cement, and concrete 
block, with tonnages used in brick manufac- 
ture increasing. C-E Refractories purchased 
the specialty refractory product line of the 
Donoho Clay Co., Anniston. Donoho agreed 
to manufacture a range of C-E specialties at 
the Anniston plant. Vulcan Materials Co. 
operated its lightweight agregate plant at 
Parkwood at reduced levels of output. 

Fire clay was mined by four companies at 
five pits in Calhoun, St. Clair, and Shelby 
Counties. Production and value decreased 
from that of 1984. 

American Colloid Co. mined bentonite at 
its operation in Lowndes County for use in 
drilling muds and the foundry industry; 
production decreased. The company operat- 
ed three pits where the material was dried, 


crushed, and shipped to markets nation- 
wide. 

Kaolin was mined by four companies at 
six pits in Barbour and St. Clair Counties. 
Production and value decreased substantial- 
ly. Major uses were in firebrick and other 
refractories. Kaolin occurs in association 
with bauxite, which was also used for re- 
fractory purposes. Mining companies con- 
tinued to operate at substantially reduced 
levels during the year. 

Fluorspar.—International Minerals & 
Chemical Corp. operated a fluosilicic acid 
plant at Florence. 3M Corp.’s Specialty 
Chemicals Div. operated a plant at Decatur 
to manufacture chemical-resistant products 
for the rubber industry. The company pro- 
duced a fluoroelastomer used in nonmetal- 
lic ducting-system expansion joints for pol- 
lution control and a general purpose gum- 
stock without curatives. 

Lime.—Alabama ranked fifth nationally 
in the production of lime, which was the 
third leading commodity, valuewise, pro- 
duced in the State in 1985. Production and 
value increased over that of 1984. Four 
companies produced lime in five plants in 
Shelby County. Output of hydrated lime 
decreased while that of quicklime increas- 
ed. In the Birmingham area, reportedly, 
there is a 3096 lime kiln overcapacity. 

Mullite (Synthetic).—Synthetic mullite 
was produced by Harbison-Walker Refracto- 
ries Co. Inc. at Eufaula. The output, a high- 
temperature sintered variety, was used pri- 
marily for the manufacture of refractories, 
with demand reflecting steel industry activ- 
ities. Alabama was one of three States with 
a recorded production of synthetic mullite, 
a product of sintering a mixture of alumi- 
nous and siliceous material. 


Table 6.—Alabama: Lime sold or used by producers, by use 


Use 


Paper and pulp______________~_--~-__-~---- 
Water purification ———-—-—----------------- 
Sewage treatmenthtnth!k l 
Road and soil stabilization — - - - - - - - ---------- 


W Withheld to avoid disclosing company proprietary data. 


1984 1985 

Quantity Value Quantity Value 
(short tons) (thousands) (short tons) (thousands) 
371,450 $15,937 365,478 $15,512 
176,742 7,599 196,405 8,692 
11,078 8,954 14,492 8,159 
25,239 1,071 21,709 940 
10,851 642 W W 
501,956 21,357 557,958 23,992 
1,163,316 50,560 1,216,042 52,295 


1Includes acid water neutralization, agriculture, alkalies, animal and human food, aluminum and bauxite, basic oxygen 


steel, electric steel, fertilizer (1984), 


e, magnesia from seawater or brine, mason’s lime, open-h 


earth steel 


(1984), other ore concentration, other chemical and industrial uses, other construction lime (1984), petroleum refining, 
rubber (1984), sulfur removal from stack gases (1984), tanning, and use indicated by symbol W. 


THE MINERAL INDUSTRY OF ALABAMA 37 


Nitrogen.—Anhydrous ammonia was pro- 
duced by Tennessee Valley Authority, Mus- 
cle Shoals, and U.S.S. Agri-Chemicals Inc., 
Cherokee. Total annual capacity of the two 
plants was 249,000 short tons. The Alabama 
Directory of Mining and Manufacturing 
also listed Estech Corp., Dothan, and Hercu- 
les Inc., Bessemer, as having anhyrous am- 
monia in their product line. 

Perlite (Expanded).—W. R. Grace & Co., 
Birmingham, and National Gypsum Co., 
Mobile, expanded perlite from ore shipped 
in from the Western United States. Produc- 
tion and value increased significantly over 
that of 1984, with a slight increase in unit 
values. The expanded perlite was used for 
formed products, horticultural purposes, 
and concrete aggegate. 

Salt.—Alabama ranked 10th nationally 
in output of salt. Olin Corp., Washington 
County, produced salt from brine wells by 
solution mining a near-surface salt dome. 
Three basic products were produced by 
Olin: chlorine, sodium hydroxide, and sodi- 
um chlorate. Production decreased while 
unit value increased slightly. A portion of 
the solid salt produced was shipped to Olin's 
chloralkali plant in Augusta, GA. Alby 
Klorate AB and Olin announced the forma- 
tion of a jointly owned firm, Alby Olin 
Chlorates Co.; the firm will handle the 
production and sale of sodium chlorate in 
North America for the two firms. Alby Olin 
wil take over Olin's chlorate plant in 
MacIntosh, Washington County. 

Sand and Gravel.—Alabama produced 
both construction and industrial sand and 
gravel in 1985. Total sand and gravel pro- 
duction and value were estimated to have 
increased over that of 1984; unit values 
increased. 

Construction.—Construction sand and 
gravel production is surveyed by the U.S. 
Bureau of Mines for even-numbered years 
only; therefore, this chapter contains only 
estimates for 1985. Data for odd-numbered 
years are based on annual company esti- 
mates made before yearend. 

Construction sand and gravel ranked 
fourth in terms of mineral value in 1985 
with production increasing, reflecting in- 
creased construction activities throughout 
the State. Most operations were relatively 
small, with no individual pit producing over 
1 million short tons. 

Industrial.—Five companies produced in- 
dustrial sand and gravel with output in- 
creasing along with unit values. Industrial 
sand and gravel was used primarily by 


foundries for molds and cores. Production 
for use at silicon alloy plants increased 
because of increased output from alloy 
plants. All industrial sand and gravel pro- 
ducers were relatively small with individual 
output under 250,000 short tons per year. 

Slag—Iron and Steel.—Alabama was 1 of 
26 States that reported processing and uti- 
lization of iron and steel slag. Total output 
and value increased 13.0% and 14.8%, re- 
spectively. Both output and value of iron 
slag and that of steel slag increased. Jim 
Walter Resources, Birmingham, and Vul- 
can, Fairfield and Gadsden, air-cooled blast 
furnace slag, which is typically used as road 
base, railroad ballast, and as asphaltic con- 
crete. Vulcan sold steel slag for the same 
basic uses. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; the 1984 chapter gave estimates. 
Data for even-numbered years are based on 
annual company estimates made before 
yearend. Of the Nation's top 150 quarries, 
rated as to production, 7 were in operation 
in Alabama. 

Crushed.—Crushed stone ranked second 
in mineral value in Alabama with output 
increasing over that of 1984. Material 
mined included limestone, dolomite, mar- 
ble, and granite. Alabama was second in the 
Nation in output of crushed marble. Crush- 
ed stone was produced by 30 companies at 
45 operations in 20 counties. Crushed stone 
was used primarily in cement manufacture, 
as concrete aggregate, and as a road base. 
Principal production was from Shelby, Jef- 
ferson, and Madison Counties. Nine compa- 
nies produced in excess of 1 million short 
tons per year and accounted for 82% of all 
crushed stone. Shipments were mainly by 
truck, with minor tonnages shipped by rail 
or waterway. 

Both Hoover Inc. and Vulcan opened 
quarries in Madison County in north Ala- 
bama. Both companies received environ- 
mental complaints because of the proximity 
of their operations to Huntsville residential 
areas. Wade Sand and Gravel Co. remodeled 
its crushing and screening facilities at its 
quarry in Birmingham. Southern Stone Co. 
closed its Dolonah Quarry near Bessemer 
because of water problems. Dolcito Quarry 
Co., Tarrant, continued its $2.1 million ex- 
pansion, which included fine grind facilities 
for mine dust, filler, and aglime. Dolcito 
plans to construct a manufactured sand 
plant in 1986 and automate its crushing and 
screening plant. 
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Table 7.—Alabama: Crushed stone! sold or used by producers in 1985, by use 
(Thousand short tons and thousand dollars) 


Use 
Coarse aggregate (+ 1-1/2 inch): 


Riprap and jetty 677). mc Eu eee 


Fine ings (-8/8 inch): 
Stone sand, concrete 
Other fine 

Combined coarse and fine 
Graded 


aim ind me 


ciai or whi substitute 
Ger ae 1 J ĩͤ K 


Includes limestone, dolomite, granite, and marble. 


acing 
Terrazzo and ex aggregate 
Crusher run, e JJ x IURE 


Quantity Value 
j Ó— EE 372 1,875 
sy ea 8 15 871 
ho token ee DES UN SERRE 1,907 8,850 
JJ it pi hed a 1,717 7,091 
Spee ance ep eon ae aan 1,702 6,985 
JJ en Rn REESE 548 1,959 
mx ³ A E 639 2,844 
meri 8 184 508 
FINES ER RR ees 2,904 9,686 
BAUM E SEL Re EUER) 144 578 
dE RN COO p e 16 852 
HI HN ID M TONO UE 2,062 8,639 
JJJͤ³³˙5 1.278 5, 485 
))))))ßßFꝙꝙꝙdw MESE 805 1,876 
CNN HENCE “ e 8 2,625 7,108 
Se PAESI 212 544 
DETENER 254 3,881 
JJ ĩͤ VVT 497 4.683 
d ĩ¾ K 1,567 6,866 
ET PIED RU 1,440 29,964 
na eee UNION MET NER TN RENE 25,853 5109,176 


2Includes stone used in macadam, drain fields, stone sand bituminous mix or seal, and stone used for other construction 


and maintenance purposes. 


Includes stone used in lime manufacture, com Stone, abrasives, flux stone, mine dusting or acid water treatment, 


as t fillers or extenders, stucco, and waste mate 


Includes production reported without a breakdown by end use and estimates for nonrespondents. 
5Data do not add to total shown because of independent rounding. 


Dimension.—Production of dimension 
stone increased 40% with a decrease in unit 
values. Alabama ranked fourth nationally 
in output of dimension marble. Marble was 
quarried in Talladega County; limestone, 
from an underground operation in Franklin 
County; and sandstone, in Blount County. 
Moretti-Harrah Marble Co., Sylacauga, 
completed modernization of its dimension 
marble plant. The plant will produce small 
items such as floor tile. Alabama Limestone 
Inc., Franklin County, was one of the top 
producers of dimension limestone in the 
Nation. 

Sulfur (Recovered).—Alabama ranked 
sixth nationally in output of recoverod sul- 
fur. Two companies recovered sulfur from 
natural gas processing plants in Escambia 
and Washington Counties. Exxon Co., Hunt 
Oil Co., Phillips Petroleum Co., and Union 
Oil Co. sold 367,000 metric tons valued at 
$35.4 million, a decrease of 3.4% in quantity 
from that of 1984; unit prices increased 
6.3%. The State Revenue Department indi- 
cated it may attempt to collect severance 
taxes on recovered sulfur. Although no final 
decision was made, the Governor’s office 
proposed to the 1986 legislature that a 
severance tax be collected on recovered 


sulfur. 

Talc.—Cyprus Industrial Minerals Co. 
ground talc from out of State at its plant 
near Alpine; output increased. The product 
was used primarily in paper, cosmetics, 
paint, plastics, rubber, and ceramics. 

Vermiculite (Exfoliated).—W. R. Grace, 
Irondale, exfoliated vermiculite from crude 
ore shipped into the State. Primary uses 
were in concrete aggregate, block insula- 
tion, loose fill insulation, and as a sand 
conditioner. Production and value decreas- 
ed from that of 1984. 


METALS 


Primary metal production has been one 
of the most important industries in the 
State; however, its impact has decreased 
over the last decade. In 1974, the steel 
industry's share of the gross State product 
was 5.696, but by 1985 it had decreased to 
2.3%. Most of the State's adverse economic 
conditions can be traced to the downward 
trend of the metals industry. The industry 
in Alabama consists of aluminum, ferroal- 
loys, steel, and various foundries with alu- 
minum being impacted more than the 
others. 

Aluminum.—Alabama was 1 of 17 States 
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with primary aluminum production facili- 
ties. Two companies, Revere in Scottsboro 
and Reynolds in Sheffield, have facilities for 
producing aluminum. Reynolds operated 
early in the year and then shut down, while 
Revere was shut down for the third straight 
year; output dropped considerably. Both 
facilities were considered high-unit-cost op- 
erations because of relatively high power 
costs. At the beginning of the year, Reyn- 
olds operated two potlines out of seven; one 
shut down in February and the other in 
April. Reynolds permanently closed the sev- 
en potlines at yearend as part of a $313.5 
million third-quarter writedown. The last 
time all potlines were in operation was in 
1980 when 1,500 people were employed. 
Cited as the primary reason for the shut- 
down was the high cost of power—37 mills 
per kilowatt hour; estimated cost to produce 
aluminum was more than $0.70 per pound. 
To supply aluminum to the rest of the 
plant, Reynolds started up its secondary 
aluminum facility capable of handling 
50,000 short tons per year. Additionally, 
aluminum ingots were shipped to Mobile 
from Canadian Reynolds Metals at Baie 
Comeau, Quebec, Canada. The ingots were 
shipped by barge from Mobile by way of the 
Tennessee-Tombigbee Waterway. Revere 
won court approval to sell its 75,000-ton-per- 
year rolling mill for $50 million to Noranda. 
The plant will receive ingots from Noran- 
da’s smelter in New Madrid, MO. The mill 
produces various rolled sheet and plant 
products. The U.S. Die Casting and Develop- 
ment Corp. purchased Ford Motor Co.’s 
aluminum diecasting plant in Muscle 
Shoals late in the year. Present plans call 
for renovation with startup in February 
1986. 

National Aluminum Corp. planned to 
build an extrusion plant in Anniston to be 
operational by late 1986. 

Mitsubishi Corp. of Japan and Thermal 
Components Inc., Montgomery, announced 
plans to construct a 36,000-ton-per-year alu- 
minum extrusion plant in Montgomery. 
The new company, Thermalex Inc., ex- 
pected the plant to be operational by mid- 
1986. 

Bauxite.—Alabama was one of two States 
producing bauxite. Three companies mined 
bauxite in Barbour and Henry Counties for 
use in refractories. Production and value 
decreased considerably. All producers con- 
tinued to operate intermittently during the 
year; only one company mined while the 
others operated out of stocks. Mullite Co. of 
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America became the first company to ship 
product by barge down the Chattahoochee 
River; the product was shipped to Mexico 
for use as a refractory. 

Ferroalloys.—Alabama ranked sixth na- 
tionally in shipments of ferroalloys with 
output and value decreasing 43% and 22%, 
respectively. Products included ferrosilicon 
and silicon metal. During the year, many of 
the ferroalloy plants operated at reduced 
levels. Reynolds announced a $1 million 
renovation of its silicon plant at Sheffield. 
Ohio Ferro-Alloy Corp. secured a 5-year 
agreement to sell silicon metal from its 54- 
megawatt plant at Mount Meigs to General 
Electric’s Silicon Products Div. The Mount 
Meigs facility operated at near capacity of 
its three furnaces utilizing local gravel. 
Ohio Ferro-Alloy secured a $3 million loan 
from General Electric Credit Corp. to re- 
main in operation. 

Gold.—Developments in Alabama were 
generally restricted to recreational gold 
mining with limited exploration by various 
companies. Several thousand acres in east 
Alabama remain under lease, mostly in 
areas of abandoned base metal mines. 

Iron and Steel.—Alabama was 1 of 13 
States that produced pig iron; shipments 
increased along with unit values. Gulf 
States Steel, Gadsden, and USS, Fairfield, 
were the major iron and steel companies; 
both companies operated intermittently as 
market conditions warranted. Early in the 
year, USS shut down its 2,500-short-ton 
blast furnace and started up its 5,000-ton 
blast furnace to meet increased demand for 
hot metal. The company announced plans to 
build a second continuous caster that will 
produce a wide, flat steel slab. The $110 
million facility was scheduled to be opera- 
tional in 1987. Additionally, USS announc- 
ed improvements at the hot-strip mill, 
which would include two new slab reheat 
furnaces and improvements to the runout 
table cooling system. During the last 10 
years, USS expended more than $1.3 billion 
to modernize the Fairfield Works. Gulf 
States Steel, under a divesture order, had 
two serious bidders, the Brenlin Group and 
former company employees. The plant has 
not made a profit since 1980, and losses for 
1985 were projected at $33 million. In Dec- 
ember, a Federal judge ruled that Gulf 
States must be sold to the Brenlin Group. 
The cost would be from $50 to $70 million, 
depending on inventory, with closure ex- 
pected early in 1986. The Brenlin Group 
plans to close the plant for minor repairs 
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and rehire about three-fourths of the work- 
ers on reopening. Planned capital improve- 
ments, $250 million, would include relining 
the blast furnace, installation of two elec- 
tric furnaces, and a continuous caster. 

Tuscaloosa Steel, Tuscaloosa, started op- 
erations at its new $75 million hot rolling 
mill late in the year. The mill was con- 
structed after a 7-year contract with British 
Steel Corp. was signed providing 300,000 
tons of semifinished steel slabs the first 
year and up to 600,000 tons per year by 
1989. A steel pact between the United 
Kingdom and the United States will allow 
imports of only 200,000 tons of slab per year. 
Possible sources for the balance could be 
USS in Birmingham. O'Neal Steel Inc., 
Birmingham, will be exclusive representa- 
tive to sell products from Tuscaloosa Steel. 

SMI Steel Inc.'s minimill in Birmingham, 
formerly owned by Connors Steel Co., oper- 
ated profitably in 1985, approaching an 
output of 200,000 tons. Construction began 
on a new steel finishing facility, which 
when completed in 1986, should increase 
output to 240,000 tons per year. 

McWane Cast Iron Pipe Co., Birmingham, 
announced plans to purchase Clow Corp. 
of Jacksonville, FL, which makes pipes, 
valves, and fittings. Birmingham Steel 
Corp., Birmingham, plans to install pollu- 
tion control equipment and a 50-ton electric 
arc furnace. Most of the $12.7 million cost 
will be obtained through industrial bonds 
and pollution control bonds. 

Ferrous Foundries.—lron and steel found- 
ries were an important industry that direct- 


ly affected mineral producers in the State 
and region. Raw materials used included 
clay, limestone, sand, and scrap, most of 
which came from sources in the region. The 
Alabama Directory of Mining and Manu- 
facturing listed 42 grey iron foundries, 24 
Steel foundries, and 6 steel investment 
foundries. In addition, there were 6 alumi- 
num smelters and 14 secondary nonferrous 
smelters. 

Manganese.—Manganese dioxide, along 
with chromite, was ground by N. K. Indus- 
tries Inc. at its facilities in Phenix City for 
use in brick colorization. Source of the 
manganese was Australia, while chromite 
was received from Montana. The company 
is undergoing a $600,000 expansion to add a 
second ball mill; completion was scheduled 
for 1986. 

Rutile (Synthetic).—Kerr-McGee, Mo- 
bile, operated its synthetic rutile plant with 
output shipped to Hamilton, MS, for proc- 
essing to titanium dioxide pigments. Kerr- 
McGee was the sole domestic producer of 
synthetic rutile at its 110,000-short-ton-per- 
year plant. Ilmenite from Australia was 
used as feed material for the synthetic 
rutile plant; about 180,000 short tons was 
imported through the Port of Mobile. The 
plant was expanded to satisfy outside sales 
and meet increased feedstock requirements 
at Hamilton. 


No Mineral Officer, Bureau of Mines, Tuscaloosa, 
*State geologist, Geological Survey of Alabama, Tuscal- 
oosa, AL. 


Table 8.—Principal producers 
Commodity and company Address Type of activity County 
Aluminum (smelters): 

Revere Copper & Brass Ine BN 191 Plant Jackson. 

me, NY 

Reynolds Metals co Reynolds Metals Bldg. secl ecc Colbert. 

Richmond, VA 23218 
Bauxite: 
A. P. Green Refractories Co., i Mexico, MO 65265. Mine and plant Barbour. 
a subsidiary of USG Corp. 
Harbison-W. r Refractories e Rd. aedi cuc Barbour and 
Co. Inc.,? a division of Route 1, Box 58 Henry. 
Dresser Industries Inc. Eufaula, 
Mullite Co. of America 901 East 8th Ave. Mines Do 
King of Prussia, PA 19406 
Cement: 
Allied Products Cod Box 36130 Plant Jefferson 
„AL 35236 
Blue Circle Inf..“ Box 18 ide oz Shelby. 
Citadel Cement Co 2825 Cumberlend land Parkway, NW _do_ Marengo. 
el Cement Corp r arkway, : eS SOO ie ; 

Atlanta, GA 30389 


See footnotes at end of table. 
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Table 8.— Principal producers —Continued 


Commodity and company 


Cement —Continued 
Ideal Basic Industries Inc.“ 


Lehigh Portland Cement Co 


National Cement Co. Ine 


* 
ickerstaff Clay Products Co. Inc 
Blue Circle Inne 


Ferroalloys 
Interlake Inc., Globe Metalurgical 
3 Minerals & Chem- 
ical Corp., TAC Alloys Div. 
Ohio Ferro-Alloys Cord 


Reynolds Metals Co _______- 


Blue Circle IinnTe 


Cheney Lime & Cement Co 
S. I. Lime Co 


Pig iron: 
Gulf States Steel Corn -- 
United States Steel Cord 
Jim Walter Resources Inc 


Sand and gravel (1984): 
Holland and Woodward Co. Ine 


R & S Materials Ine 


Southern Industries, Radcliff 
Materials. 
ME Thackston Sand & Gravel 
c. 


Tale: 
Cyprus Industrial Minerals Co- 


1Also kaolin. 

2Also kaolin and synthetic mullite. 
Also lime. 

* Also clays and stone. 

5 Also sand and gravel. 

Also clays and sand and gravel. 


Address 


950 17th St. 


Allentown, PA 18105 
Box 7348 


Mountain Brook Station 


Birmingham, AL 35223 


18th Floor, Daniel 525 

Birmingham, AL 35 

Ma s AL 37101 
ontgomery, 

Box 28247 H 

Nashville, TN 37202 


Box 348 
Selma, AL 36701 
Garner 


Bridgeport, AL 35740 
pom mery, AL 36057 
Box 191 

Sheffield, AL 35660 
Box 36130 


Three Riverchase Office 
Plaza 
Birmingham, AL 35244 


174 South 26th St. 
en, AL 35901 


Box 599 

Fairfield, AL 35064 

330 1st Ave., North 
Birmingham, AL 35202 


120 Long Ridge Rd. 
Stamford, CT 06904 


Box 1947 

5 AL 35601 

Box 354 

e AL 36109 


Type of activity 


Brine wells 


Surface mine and 
lant. 


uiam 


Jackson. 
Montgomery. 
Colbert. 


Shelby. 
Do. 
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This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Division of Geological and 
Geophysical Surveys, Alaska Department of Natural Resources, for collecting inform- 
ation on all nonfuel minerals. 


By Tom L. Pittman! 


The value of nonfuel mineral production of antimony, mercury, or platinum-group 
reported in Alaska in 1985 was $90 million; metals was reported to the U.S. Bureau of 
in 1984, the value was $87.3 million. The Mines in 1985. Alaska ranked 42d in the 
increase in 1985 was mostly due to the United States in nonfuel mineral produc- 
increased production of gold. No production tion, the same as in 1984. 


Table 1.—Nonfuel mineral production in Alaska! 


1984 1985 
Mineral Value ; Value 
Quantity (thousands) QUantitY (thousands) 
Gem stones — ß ß M E dI NA $60 NA $60 
Gold (recoverable content of ores, etc.)) troy ounces._ 719,433 77,009 44,188 14,210 
Sand and gravel (construction thousand short tons... 30,861 66,883 29,000 *63,000 
Stone -cnan n aa Eee Lu E E E e tte do... 2, 500 €10,800 1,907 8,585 
Combined value of cement (portland), silver, and tin XX T9 544 XX 4,164 
yt) ]. —— XX 187, 296 XX 89,969 


*Estimated. ‘Revised. NA Not available. XX Not applicable. 
1Production as measured by mine shipments, sales, or marketable preduction (including consumption by producers). 


Table 2.—Nonfuel minerals produced in Alaska in 1984, by region! 


Region Minerals produced in order of value 
Cook Inlet-Susitna. - - - -- ---------------- Sand and gravel (construction), cement, gold. 
rr Gold, sand and gravel (construction). 
Kenai Peninsula Sand and gravel (construction). 
Seward Peninsula. Gold, tin, silver. 
Southeastern Alaska ___________________- _ Sand and gravel (construction). 
Yukon River |... ~~~ Le Gold, sand and gravel (construction), silver. 
Undistributed*________.________ scc Stone (crushed), gem stones. 


1No production of nonfuel mineral commodities was reported for regions not listed. 
3Data not available by region for minerals listed. 
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Table 3.— Indicators of Alaska business activity 


Employment and labor force, annual average: 


Unemploymentimmſn::::: 222-2-- 


Employment (nonagricultural): 
Mining total! 


Metal mining 
Manufacturing total!!! 
Stone, clay, and glass product“ 
Petroleum and coal product 
Construction ___~_.~ ~~~ ~~~ ee 
Transportation and public utilities 
Wholesale and retail trade 
Finance, insurance, real estate |... c 
Government and government enterprises 
Totals o onc m reU LL ELLE 
Persona] income: 
Tol a cU ĩͤ 8 
Per n ICT MEDI 
an 

Total average weekly hours, production workers 
Total average hourly earnings, production workers- - 

Earnings by industry: 
Farm income. — - - - 2222222222222 222222- 


rvices 
Government and government enterprises 


19887 1984 1985 

5 thousands. _ 482 505 521 
„ do 234 247 253 
FFC percent 10.3 10.0 9.7 
ic d thousands. — 8.2 8.7 9.4 
3 do- W W 4 
F do 11.9 11.3 11.8 
7 do 3 3 3 
33 do 2 2 2 
)) ERR c do- 20.8 20.4 18.6 
F do- 18.6 19.2 19.1 
33 NER SE do- 41.4 44.5 46.3 
Fo do 10.7 12.2 12.8 
Mer —— do- 39.8 43.0 45.4 
F do 63.0 66.5 68.1 
6 do- 214.3 225.7 281.4 
8 illi $9, $9,476 
ee tetas tee 8 $18,018 $17,996 318, 187 
E epee as Spee es 36.2 39.3 40.7 
Heu T HOME 49.9 50.4 51.6 
JJ a T te a ATE 12.3 $12.8 $12.2 
J NOS 4 423.3 323.9 
pe e millions- 8028 $8417 48664 
J ccc $511 $562 
F do $26 $20 $19 
67 do t W W 
75 5 72 $528 M 
cU B» BG à 
3 S do $1 $2 $2 
NODE REC ENTM SEPE 18 21 1 
ee a ate aa do 18 1 17 
5 da $1,406 y $1,251 
. rm ae c $1,065 $1 091 
11 o- 

3 do____ $347 $875 


Construction activity: 
Number of private and public residential units authorised 11.272 6,481 4,029 
Value of nonresidential construction-V e millions. — 1.2 5.9 2159.0 
Value of State road contract awards _ ——— LLL LLL Llc da 128.0 156.0 159.0 
Shipments of portland cement to and within the State thousand short tons. — 180 197 156 
Nonfuel mineral producion value: 
Total crude mineral value eee million: 3124.5 $87.3 $90.0 
Value per capita. ________ ~~~ eee $250 $178 $178 


PPreliminary. Revised. W Withheld to avoid disclosing company proprietary da 
cs puree. of Labor Statistics, US Department of Labor totale way ct cad because of aba of data rou other 


3 of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 


*Data may not add to totals shown because of inde 


pendent rounding. 
*1983 data based upon 16,000-place sample; 1984 and 1985 data based upon 17,000-place sample. 
S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 


Sources: U 
U.S. Bureau of Mines. 


Trends and Developments.—In 1985, 
there were about 6,800 new mining claims 
located and recerded, a 19% decrease from 
the 8,348 new claims in 1984. The largest 
number of claims recorded in any recent 
year was 27,397 in 1981. Nonfuel explora- 
tion expenditures in 1985 were about $8.9 
million, according to State surveys, down 
from about $20.2 million in 1984 and the 
recent record high of $42.7 million in 1982. 
Development outlays were $31.7 million in 
1985, an increase over the $26.3 million in 
1984. The largest outlay in recent years was 


$33.8 million in 1982. Continued low base 
metal prices and decreasing precious metal 
prices caused the withdrawal of many 
smaller companies and several large com- 
panies from mineral activities in Alaska. 
The average prices for gold and silver in 
1985 were $317.66 and $6.10 per troy ounce, 
respectively, and in 1984, the prices were 
$360.68 (revised) and $7. 95 (revised) per troy 
ounce. Decreased earnings and the result- 
ing budget cuts resulted in several mining 
companies closing their local offices and 
directing their Alaska programs from out of 
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the State. Anaconda Minerals Co. was 
dissolved on April 30, 1985, by the owner, 
Atlantic Richfield Co. Anaconda was the 
most active exploration company in Alaska 
since about the mid-1970's. Sand and gravel 
use and production decreased in the urban 
areas because of less residential and public 
building and development. Gravel produc- 
tion on the North Slope was unusually high 
in 1985 due to the construction of a cause- 
way to Endicott Field, two gravel islands, 
and other infrastructure for development 
and production in the North Slope oilfields. 
Placer gold production increased because 
of larger amounts of material treated by 
some of the major operators and the eco- 
nomic necessity for many operators to mine 
their higher grade reserves. Increasingly 
stringent enforcement of Federal and State 
water quality and waste discharge regula- 
tions resulted in cleaner but higher cost 
mining for many operators and increased 
the incentives to use settling ponds more 
efficiently, recycle or use less process water, 
increase the recovery of fine gold, and 
generally upgrade operations. Several court 
suits were filed by enforcement agencies 
against miners cited for alleged violations 
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of settleable-solids, turbidity, and heavy- 
metal standards in placer effluents. Several 
of the Placer Mining Demonstration Grant 
projects funded by the State and various 
mines were resulting in improved practices. 
Preliminary work with flocculants by the 
U.S. Bureau of Mines and by several oper- 
ators and consultants indicate these rea- 
gents may be helpful to some of the mines 
that have severe water quality problems. 
Several lawsuits pending in the courts 
against Federal and State land manage- 
ment agencies have possible grave implica- 
tions for segments of the mining industry 
and especially for many placer miners. A 
suit against the National Park Service 
(NPS) alleged that the NPS failed to con- 
duct adequate environmental studies of the 
effect of mining operations on Alaskan 
lands it administers. A court order directed 
that 30 mining operations be closed down at 
the end of the 1985 season in October. Most 
of these operations were placer mines in the 
Denali National Park and Preserve, the 
Wrangell National Park and Preserve, and 
the Yukon-Charley Rivers National Pre- 
serve. Most of the affected mining compa- 
nies submitted their 1986 operating plans 


1985 


Figure 1.—Value of sand and gravel x pgs value of nonfuel mineral production in 
aska. 
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Figure 2.—Principal mineral producing localities in Alaska. 
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early, hoping that the NPS would be able to 
comply with the court order and allow 
mining next season. Another lawsuit al- 
leges that the U.S. Bureau of Land Manage- 
ment (BLM) permits exploration and min- 
ing on its lands without preparation of 
environmental assessments before approv- 
ing the required notices or operating plans 
submitted by miners. The suit also charges 
violations of other statutes and BLM regu- 
lations. Miners were worried about the 
possible consequences of this suit in the 
1986 season. 

Employment.—The State estimates about 
8,625 people were employed in the nonfuel 
mineral industries in 1985. About 1,435 
worked seasonally in the sand and gravel 
industries. Total seasonal employees in the 
placer industry was 2,226, including pro- 
duction, exploration, assessment, and rec- 
reational activities. About 355 people were 
employed in antimony, jade, soapstone, 
Stone, and tin production. People working 
in seasonal mineral industries often are 
employed on different commodities at dif- 
ferent times of the year. 

Exploration Activities.—State surveys of 
contract drilling in 1985 list 211,700 feet of 
placer and hard-rock nonfuel mineral drill- 
ing. In 1984, the reported drilling was 
805,000 feet. Contractors reported 46,000 
feet of placer exploration drilling and 34,000 
feet of thaw-field drilling for thawing frozen 
placer gravels, for a total of 80,000 feet of 
placer drilling. Contracted hard-rock drill- 
ing reported was 131,000 feet in 1985, down 
from the 176,000 feet reported in 1984. An 
unknown footage of in-house drilling was 
done by mine operators. The State listed 21 
drilling contractors active in Alaska in 
1985, compared with 23 contractors in 1984. 
About 4,100 feet of geotechnical drilling was 
completed at the Red Dog Mine project for 
port, road, and millsites. This drilling was 
not included in the contract totals cited 
above. 

Legislation and Government  Pro- 
grams.—The Alaska Industrial Develop- 
ment Authority (AIDA) was authorized by 
two acts passed by the Alaska legislature to 
finance up to $175 million of port and road 
construction and facilities for the Red Dog 
Mine and possibly other mineral projects in 
the DeLong Mountains area. Àn agreement 
between AIDA, the mine owner, and the 
mine operator mandates the State-financed 
loan will be repaid at an interest rate of 
6.5%. The NANA Regional Corp. is the 
property owner. Cominco Alaska Inc. is the 
operator and will prepare and equip the 
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property for production. Initial port con- 
struction is planned for 1986 with road 
work to begin in 1987. This State-funded 
project is known as the DeLong Mountains 
Transportation System. Three other laws 
enacted by the 1985 session of the legisla- 
ture of interest to the mineral industry 
provide for extralateral rights of Federal 
lode claims under shores, tidelands, and 
submerged lands; established a State eco- 
nomic policy regarding natural resources; 
and designated the Nelchina Public Use 
area. The Nelchina Act is to protect and 
maintain fish and wildlife habitat and per- 
petuate public recreation in the area of over 
2 million acres. Existing mineral leases and 
land use permits will remain valid but 
regulated for compatibility. A resolution 
was passed requesting Congress to exclude 
the township containing the Dunkle Mine 
and other mineral deposits from inclusion 
in Denali National Park. Another 21 bills 
and 5 resolutions primarily of interest to 
the mining industry were introduced in the 
1985 session. These bills and resolutions 
that do not duplicate those passed will be 
considered by the second session of the 14th 
legislature that convenes in January 1986. 

The State awarded grants totaling $2.7 
million through the Placer Mining Demon- 
stration Grant project to qualifying placer 
miners that had presented approved proj- 
ects. The grants fund industry innovations 
in placer techniques to reduce water use, 
improve waste disposal and fine-gold recov- 
ery, and improve the quality of placer 
effluents. These grant programs had their 
first field demonstrations during the 1985 
season. 

Mineral resource studies were conducted 
in various areas by Federal and State agen- 
cies. The U.S. Bureau of Mines continued 
studies in the Juneau mining district and 
"Gold Belt." Cooperative studies with the 
Division of Geological and Geophysical Sur- 
veys (DGGS) were in progress in the Skag- 
way and Haines subdistricts north of Ju- 
neau and in the Crooked Creek alluvial 
diamond discovery area in the Circle min- 
ing district. The U.S. Bureau of Mines 
continued fieldwork and reporting on stra- 
tegic mineral resources, including chromi- 
um, columbium, tantalum, and tin. The 
U.S. Geological Survey conducted a wide 
variety of studies in various parts of the 
State and continued the cooperative investi- 
gation of the geology and mineral resources 
of the Iditorod Quadrangle with DGGS. This 
quadrangle contains the Iditorod and 
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Innoko mining districts, southwest and west 
of McGrath. The City and Borough of Ju- 
neau was still working on its mining and 
land use ordinance at the end of 1985. Land 


use plans were being formulated for various 
State and Federal parks, preserves, and 
restricted-use areas. 


REVIEW BY NONFUEL MINERAL COMMODITIES 


INDUSTRIAL MINERALS 


Asbestos.—There was little activity at 
the asbestos deposits of Doyon Ltd., about 40 
miles south and west of Eagle. Doyon con- 
tinues to investigate possible acceptable 
methods for mining and processing the 
crude fiber and producing environmentally 
safe products. 

Cement.—Anchorage Sand and Gravel 
Co. produced portland cement at its blend- 
ing and grinding plant, using domestic 
clinker and gypsum shipped to Anchorage. 
In March 1985, the company completed a 
new 13,560-square-foot plant to manufac- 
ture concrete blocks. The steel-frame and 
tilt-up insulated concrete panel building 
houses cement and aggregate silos, block- 
making machinery, drying kilns, and robot 
transporter equipment. The processing is 
controlled by computers; three people oper- 
ate the plant. 

Gem Stones.—The value of gem stones 
reported in 1985 was $60,000, the same as 
reported in 1984. Jade was produced in the 
Jade Mountain area, near Shungnak, from 
private claims by Ivan Stewart and from 
Native lands by NANA. Stewart's jade is 
marketed through his shop in Anchorage. 
NANA’s jade is taken to Kotzebue. Some of 
the better quality material is sold to manu- 
facturing and trading companies that usual- 
ly export it for cutting and polishing, then 
import semifinished or finished products for 
the jewelry trade. Jade Mountain Products 
Inc., a subsidiary of NANA, has a plant in 
Kotzebue that has sawing, trimming, and 
polishing equipment and manufactures jade 
tile. The tile plant operates seasonally so it 
does not interfere with the summer fishing 
season and some of the main subsistence 
activities. Soapstone was produced in the 
Talkeetna and Salcha River areas. The 
material suitable for carving is marketed to 
hobby shops, commercial outlets, and indi- 
viduals. Epidote and some other crystals of 
museum and specimen quality were pro- 
duced by the owners of patented mining 
claims on Green Monster Mountain, Prince 
of Wales Island. Brown coral, previously 
available in a variety of attractive settings, 
is apparently not currently on the market. 


It was formerly obtained off the Alaskan 
coast. 

The U.S. Bureau of Mines and DGGS 
continued limited studies in the Crooked 
Creek area of the Circle mining district. 
Diamonds weighing 0.3 carat and 1.4 carats 
were recovered by miners at placer gold 
mines on Crooked Creek from sluice box 
concentrates during cleanup operations. 
The small diamond was recovered by miner 
Jim Regan in 1982 but not identified until 
1984. The larger stone was found by Frank 
Warren at his mine in 1984. Possible 
sources of diamond occurrences in the area 
were investigated. Detailed mineralogical 
and rock identification studies are in prog- 
ress to help determine the depositional 
history and bedrock sources of the stream 
gravels. Kimberlite-type indicator minerals 
are being sought in samples of concentrates 
from miners' sluice boxes, jig runs, sluicing 
tests, and grease-table runs. 

Sand and Gravel (Construction).—Con- 
struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
even-numbered years only; therefore, this 
chapter contains only estimates for 1985. 
Data for odd-numbered years are based on 
annual company estimates made before 
yearend. 

Estimated production of construction 
sand and gravel was 29.0 million short tons 
valued at $63.0 million, slightly less than 
the reported production in 1984. There was 
no reported production of industrial sand 
and gravel in Alaska. Production and con- 
sumption of sand and gravel in the urban 
areas decreased because of declines in build- 
ing construction and State-funded capital 
projects. Production on the North Slope 
increased significantly in 1985 due to cause- 
way, gravel island, road, and infrastructure 
construction associated with the develop- 
ment of some of the newer oilfields and 
other petroleum-related projects. State sur- 
veys indicated more than 700 employees 
were directly involved in producing about 
16.7 million tons of sand and gravel on the 
North Slope, an increase of almost 35% 
over 1984 production. 

AIC/Martin J./V. Inc., a subsidiary of 
Enserch Corp., completed at least four ma- 
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jor projects in 1985. The Endicott Causeway 
project extends about 6.5 miles offshore in 
water up to 12 feet deep. It will be used to 
develop the Endicott Oilfield. It includes the 
main production island and an associated 
drill station. This project required about 6.5 
million cubic yards of gravel that was haul- 
ed from a materials site 11.5 miles inland. A 
fleet of 44 trucks hauled up to 80,000 cubic 
yards per day of frozen gravel that required 
drilling and blasting before loading. This 
project was for Sohio Alaska Petroleum Co. 
The ARCO-Kuparuk project included re- 
moval of 1 million cubic yards of overbur- 
den, with 2 million cubic yards of gravel 
mined and transported to various areas for 
construction of drillsites and roads. Sand- 
piper Island was built for Shell Western 
E&P Inc. in 49 feet of water, using 840,000 
cubic yards of gravel. Northstar Island, 
built for Amarada Hess Corp., used 850,000 
cubic yards of gravel. The innovative hexag- 
onal shape of this island allowed the use of 
equally shaped concrete mats to protect 
against ice and wave erosion, instead of 
sandbags or trapezoidal concrete mats used 
on round islands. 

The North Slope Borough owns and oper- 
ates five floating hydraulic dredges with 12- 
to 16-inch suction heads. They are based at 
Atkasuk, Barrow, Kaktovik, Point Lay, and 
Wainwright. The dredged material is used 
to construct aircraft runways, roads, 
landfills, building sites, and other facilities. 
The State reports each dredge has mined 
between 150,000 and 300,000 tons of aggre- 
gate per season since 1982. 

Small amounts of construction sand and 
gravel were used for road repairs and annu- 
al maintenance of the Seward Peninsula, in 
the Kotzebue area, and at numerous vil- 
lages and mines. Survey information from 
the State indicate about 1.7 million tons of 
sand and gravel were produced in the East- 
ern Interior region, a slight increase over 
1984 production. Private construction proj- 
ects being built in anticipation of the arri- 
val of a new U.S. Army Light Infantry 
Division at Fort Wainright, east of Fair- 
banks, and highway projects were the main 
consumers. Considerable amounts of sand 
and gravel were used by the Department of 
Transportation and Public Facilities in the 
eastern part of the region at the Delta 
Erosion Project, rerouting and rebuilding 
parts of the Alaska Highway between Delta 
and Tok, and on the Steese and Taylor 
Highways. The most expensive sand and 
gravel in Alaska is generally that used 
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in the Southwestern region. An extensive 


riverbank erosion project to protect Bethel 


used aggregate that cost almost $46 per ton. 
Most of this material came from river lag 
deposits, some as far away as Aniak, 100 
miles up the Kuskokwin River. Nearly 8 
million tons of sand and gravel was pro- 
duced in the south-central region. About 
one-half of this amount was mined in the 
Palmer-Wasilla area and hauled by train to 
Anchorage and vicinity. The Alaska Rail- 
road Corp. used 80-car unit trains to haul 
gravel during the construction season, and 
delivered about 6 trains per day in 1985. 
There were numerous small producers in 
the region on the Kenai Peninsula, and 
near Cordova, Glenallen, Valdez, and other 
places. Road repair and construction proj- 
ects in the Alaska Peninsula region were 
supplied by contractors mining sand and 
gravel on Kodiak Island and other local 
supply pits, as needed. The State reported 
about 616,600 tons of sand and gravel was 
produced in the Southeastern region in 
1985. The largest volume pits were near the 
urban centers of Juneau and Ketchikan. 
Gravel was also produced at pits that served 
various road, fill, and construction jobsites 
near Craig, Haines, Sitka, Skagway, and 
towns and villages, logging camps, and for- 
est roads. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; the 1984 chapter gave estimates. 
Data for even-numbered years are based on 
annual company estimates made before 
yearend. 

Crushed and broken stone production in 
1985 was reported to be 1.9 million short 
tons valued at $8.5 million. Estimated pro- 
duction in 1984 was 2.5 million short tons 
valued at $10.8 million. No production of 
dimension stone was reported in 1985 or 
estimated in 1984. Surveys conducted by the 
State indicate stone production in 1985 was 
about 2.5 million tons valued at $12.1 mil- 
lion. A new port project at Nome opened a 
quarry for riprap and fill at Cape Nome, 
about 13 miles from the port. The $21.3 
million project will provide a 2,500-foot 
causeway from the shore to water deep 
enough to allow supply ships to dock with- 
out having to unload cargo on shallow-draft 
small boats and barges for lightering to 
shore. The lightering is said to almost 
double the cost of moving ocean freight to 
Nome and other Seward Peninsula com- 
munities. About 435,000 tons of broken rock 
wil probably be required for the jetty. 
About 130,000 tons of coarse rock was 
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delivered and the jetty built out to about 


900 feet from shore between July 10th and 


late in December by the contractor, Kiewit- 
Pacific Co. Rocks of up to 25 tons were 
transported from the quarry. The project 
fell 2 months behind schedule because wet 
weather slowed hauling over the new road. 
The jetty is scheduled for completion by 
October 1987. The State reported that Yu- 
tan Construction Co. (Carrol-Vondra Part- 
nership) mined about 400,000 tons of basalt 
at its Browns Hill Quarry near Fairbanks. 
The material was used as riprap, road sur- 
facing, crushed fill for leach-fields, and 
ornamental stone. In the Southwestern re- 
gion, the chief need for broken rock is for 
erosion control of the banks of the Kuskok- 
wim River at Bethel, McGrath, and other 
towns and villages. All material sites are 


inland from the river and no roads are 
available to them. About 8,000 tons of gran- 
ite was barged from Valdez to Bethel in 
1985. Another barge carrying a $140,000 
cargo of stone sank at sea enroute to Bethel 
during an October storm. A rock quarry is 
being developed at Goodnews Bay on Native 
village land by Calista Corp., and an access 
road has been built from the quarry to 
tidewater. The Alaska Railroad produces 
crushed and broken stone for railroad bal- 
last and other uses. There are several quar- 
ries in the Anchorage area and on the 
Kenai Peninsula. In the Southeastern re- 
gion, the U.S. Forest Service and its con- 
tractors are the largest producers and users 
of stone. There are several quarries in the 
Juneau and Ketchikan areas, and small 
operations near other towns and villages. 


Table 4.—Alaska: Crushed stone! sold or used by producers in 1985, by use 
(Thousand short tons and thousand dollars) 


Use 
Coarse aggregate (+ l. -1/2 inch): Riprap and jetty stone 
Coarse aggregate, graded: 
Concrete aggregate, coarse_ ii en en UNO 


Bituminous aggregate, coarse ~ _ - - ---- --------- 


Fine aggregate (-3/8 inch): Stone sand and concrete 


Combined coarse an 


Unpaved road surf 


BOING ossen 
Crusher run or fill or waste EANO EEIN EE ALE E 


Quantity Value 
JJ ð EAE eee 15 45 
"E a amas 49 253 
cS 44 177 
E e E ee 83 515 
JJ (K0˙ð5d 8 11 40 
erecta oe SA é): 56 146 
ree a nad eS eee 8 1,238 5,588 
ENORMI oa NN RRS 8 68 260 
%; 8 111 493 
DEDE NOTI 8 238 1,019 
EOD DN ẽ ñ 1.907 8,535 


Includes granite, limestone, shell traprock, and miscellaneous stone. 


3Includes bituminous surf. 


ace-treatment aggregate, filter stone, macada m, and stone sand (bituminous mix or seal). 


Includes preduction reported without a breakdown by end use and estimates for nonrespondents. 
*Data may not add to totals shown because of independent rounding. 


Small amounts of various kinds of decora- 
tive stone are produced in the State to 
satisfy local markets. Some agricultural 
limestone was produced on the Kenai Pen- 
insula. 


METALS 


Antimony.—Small lots of antimony ore 
were shipped from lode mines, according to 
the State. John Millhouse shipped sorted 
stibnite ore from his deposit in the Kantish- 
na District. Miners shipped other small lots 
from near Fairbanks and from Sawtooth 
Mountain west of Livengood. According to 
the State, the total antimony content was 
said to be 65,000 pounds valued at $98,000. 
The State reported production of 135,000 
pounds of antimony valued at $225,272 in 
1984. 

Copper and Lead.—No production of cop- 
per or lead ores was reported in 1985. 


Several deposits and properties formerly 
considered promising have been abandoned, 
and most of the unpatented deposits have 
been held by the minimum expenditures 
necessary for required assessment work. 
Kennecott held the Ruby Creek and Arctic 
Camp copper and copper-zinc deposits and 
other claim groups from 120 to 200 miles 
east of Kotzebue, in the Cosmos Hills and 
along the south flank of the Brooks Range. 
Kennecott reported completing six diamond 
drill holes and other types of work on its 
claims. Houston Oil and Minerals Explora- 
tion Co. (HOMEX), GCO Minerals Co., and 
WGM Inc. continue to hold interests in 
various claim groups in this extensive cop- 
per trend. Sunshine Mining Co. dropped 
about 800 claims it had held in this area. 
Nerco Minerals Co. and its subsidiary, Re- 
source Associates of Alaska Inc. (RAA), 
continued exploration at their extensive 
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lead-zinc-copper-silver-gold claims in the 
Delta mineral belt of the Tok mining dis- 
trict, east Alaska Range. Nerco-RAA repor- 
ted doing geologic mapping, trenching, and 
running geophysical and geochemical sur- 
veys. The  Zackley-Zackley Extension 
copper-gold-silver skarn deposits were fur- 
ther explorod by Nerco-RAA and Teton 
Exploration Drilling Inc. They used trench- 
ing, geophysics, geochemistry, and mapping 
at the property near the head of the McLa- 
ren River. Teton withdrew from the project 
at the end of the season. The Van Zelst 
Group, Glenview, IL, donated 18 patented 
and unpatented mining claims to the Fede- 
ral Government. The claims covered about 
250 acres in the McCarthy District, in the 
Wrangell-St. Elias National Park and Pre- 
serve. The airstrip and headquarters camp 
of Geneva Pacific Corp., on the south side of 
the Chitistone River canyon, was on these 
claims. Geneva Pacific donated 500 of the 
claims it had been exploring for Kennecott- 
. type copper deposits to the Federal Govern- 
ment in 1983. The Illinois Creek claims in 
the Kaiyuh Mountains, south of Galena, 
were acquired by Cook Inlet Region Inc. 
from Anaconda. Prospects on Aleut Corp. 
land on the Alaska Peninsula were explored 
by Kennecott and Nerco-RAA. Prospects 
near Lake Illiamna, on Bristol Bay Native 
Corp. land, were also explored by Nerco- 
RAA. 

In the Southeastern region, northwest of 
Haines, exploration drilling continued on 
the Boulderado, or Jarvis Glacier, prospect. 
In attempting to find the source of high- 
grade copper-zinc float boulders 3,730 feet of 
diamond drilling, geologic mapping, and 
geophysical surveying were used. The float 
boulders are found just downslope from a 
hanging icefield, but drilling both under 
and through the ice has not located their 
source. The joint venture holding the claim 
group consisted of Kennecott (operator), 
Southeastern Minerals Co., Marmot Mining 
Exploration Corp., and Alyu Mining Corp. 
Galactic Resources Ltd. and joint venturer 
Touchstone Resources Co. mapped and core- 
drilled their nickel-copper-cobalt claims on 
Yakobi Island, southwest of Pelican, and 
continued to hold the claim group at Mirror 
Harbor, nearby on Chichagof Island. The 
State reports Long Lac Minerals, Reno, NV, 
completed about 4,000 feet of core drilling, 
geochemical, and geophysical surveys, and 
other assessment work on about 260 claims. 
The properties are in the Lookout Moun- 
tain-Niblack Anchorage area and on the 
South Arm of Cholmondely Sound, Prince 


of Wales Island, and the Kaigani Prospect 
near the south end of Dall Island. 

Gold.—Gold production reported to the 
U.S. Bureau of Mines in 1985 was 44,733 
troy ounces valued at about $14.2 million. 
This is believed to be under 25% of the 
actual gold production. The best available 
production figure is about 190,000 ounces 
valued at $61.2 million, estimated by the 
State. Although gold production reported by 
the State was higher than in 1984, the value 
was less because of the lower average price 
of gold in 1985. The State used several 
sources of information in estimating gold 
production data published in ‘Alaska’s 
Mineral Industry 1985.” The sources were 
completed questionnaires with production 
estimates from 78 mechanized operations 
(up from 48 in 1984); company news releases 
and annual reports to stockholders; infor- 
mation from DGGS and Division of Mines 
personnel working in three of the seven 
regions in the State; estimates by precious 
metals refiners; and others. An estimated 
188,500 ounces of gold and 27,400 ounces of 
silver were produced by 266 placer mines. 
The DGGS survey also indicated a total of 
1,540 miners were employed in mechanized 
mines and another 190 participated in 
recreational mining statewide. Employees 
ranged from 1 to 103 and averaged 5 per 
mine. An independent survey of the placer 
industry in 1985 was made by L. A. Peter- 
son and Associates of Fairbanks and pub- 
lished in “The Role of Placer Mining in the 
Alaska Economy, 1985.” The 266 responses 
to Peterson’s mailout of 498 delivered ques- 
tionnaires indicate that 319 mechanized 
placer mines operated in 1985 and 2,226 
people participated in the industry on at 
least a part-time basis, including recreation- 
al and assessment activities. Average prices 
of gold were about $325 per ounce in 1985, 
and $360 per ounce in 1984. 

The State estimated that 18 operations in 
the Northern region produced about 14,400 
ounces of gold and 2,000 ounces of silver 
from placer deposits in the Chandalar, 
Koyukuk-Nolan, and Shungnak areas. The 
Northern region is all north of latitude 67 
degrees north. Alminco Inc. mined on the 
Eldorado Group in the Koyukuk-Nolan ar- 
ea. Timber Creek Mining Co. continued 
producing from Weise and Timber Creeks, 
near Klery Creek, in the Shungnak-Kobuk 
area. In the Bettles area, Paradise Valley 
Mining operated on Birch Creek, and Green 
Mining and Exploration mined its Discov- 
ery Group. The only reported underground 
drift mine was operated by Wild River 
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Ventures on Lake Creek in the Chandalar 
District. It hoisted over 5,000 tons of pay 
gravel and bedrock during the winter for 
washing in the summer when running wa- 
ter is available. The Dick Manns family 
(Paradise Valley Mining) explored placer 
and lode claims for precious metals, lead, 
and zinc; located several new claims; and 
did assessment work on 86 claims in the 
Wiseman Quadrangle. Green Mining churn- 
drilled and sunk shafts to prospect ground 
on Smalley Creek, near Bettles. Little 
Squaw Gold Mining Co. did not report any 
activity on its lode and placer claims in the 
Chandalar District in 1985. Silverado Mines 
Ltd. maintained its claims in the Nolan 
area. 

Estimated production in the Western re- 
gion was about 40,000 ounces of gold from 
40 operations. About 80% of this production 
was from mines on the Seward Peninsula, 
with most of the balance from the Ruby and 
Tolstoi Districts. Alaska Gold Co. operated 
the No. 6 bucket-line dredge, near the Nome 
Airport. The No. 5 dredge, near Nome, and 
the Hogatza dredge west of Hughes were 
idle. The No. 6 dredge dug and treated just 
over 850,000 cubic yards of material in 160 
days between late May and early Novem- 
ber. Windfall Gold Mining Corp. mined 
leased Alaska Gold ground near Nome. It 
used hauling scrapers and loaders, sluicing 
about 600,000 cubic yards of gravel during 
the season. Power Resources Co. prepared 
for continued exploration and bulk sam- 
pling on offshore leases it acquired from 
ASARCO Incorporated. Environmental 
hearings were held and permitting proce- 
dures pursued. Inspiration Mining Co. 
acquired the leases and conducted addition- 
al exploration. It used a barge-mounted 
digging, recovery, and camp unit to do bulk 
sampling and experimental recovery work, 
and it produced some gold. Inspiration 
plans to acquire large-scale dredging equip- 
ment and start regular production oper- 
ations in 1986. Small bucket-line dredges (1- 
1/2- to 3-cubic-foot buckets) were operated 
by the Engstrom, Peterson, and Tweet fami- 
lies on Henry and Quartz Creeks and by Pat 
Bliss in the Ungalik River area. Tachik 
Mining Co. mined the Cara Lee Bench close 
to Nome. Claims near Mount Distin on 
Anvil and Ruby Creeks were mined and 
tested by Macklin Placer Mines. In the 
Candle District, AU Mining Co. and Clara 
Beatrice Inc. mined and did exploratory 
drilling to enhance their reserves. 
Rhinehart Berg and Thor Wetlesen mined 


on Jump Creek and Bull Hill, and D. B. 
Parent produced gold on Bear Creek. In the 
Ruby mining district, Swift Creek Mining 
worked in the Basin Creek area, and at 
least five other operations were producing. 
In the Tolstoi mining district, Rosander 
Mining Co. continued mining on Colorado 
Creek, and Pete Snow worked on upper 
Colorado Creek. Alamin Mining Corp. 
mined Bear Creek, and Degnan Mining Co. 
worked its claims on Madison Creek. The 
partnership of Sherrer/Lacross reworked 
pre-World War I drift mine tailings and 
continued developing a drift mine on Boob 
Creek. 

Greatland Exploration Ltd. drilled about 
6,000 feet of test holes evaluating placers on 
several claims in the Anvil River area and 
did some trenching at Granite Mountain. 
Greatland retains the offshore permit appli- 
cations for the Norton Sound project jointly 
conducted in 1984 with Coastal Exploration. 
Solomon Mines Inc. evaluated 52 leased 
placer claims on the Solomon River, east of 
Nome, by magnetometer surveys, drilling, 
and test pits. At the Big Hurrah lode 
mine north of Solomon, a joint venture of 
Cornwall Pacific Alaska Inc. and Night 
Hawk Resources Ltd. diamond drilled 6,500 
feet of hole and dug 2,000 feet of trenches. 
Night Hawk reports it is diversifying into 
mineral exploration and will earn an inter- 
est in the joint venture by spending $1 
millon for exploration and feasibility 
studies. Hawley Resource Group Inc. is the 
project consultant. Battle Mountain Gold 
Co. explorod the Nixon Fork lode gold 
deposit north of McGrath with drilling, 
mapping, and geophysical surveys. It also 
evaluated several silver-tin prospects north- 
west of McGrath. 

The Eastern Interior region produced an 
estimated 66,000 ounces of gold from about 
135 placer mines. The production estimate 
for 1984 was 70,400 ounces of gold from 140 
mines. This region adjoins the Western 
region about 20 miles west of Tanana and 
extends easterly to the Canadian border; 
both districts are bounded on the north by 
the 67° parallel and on the south by the 63° 
parallel. The State surveys again report 
that the Circle mining district is “Alaska’s 
largest placer camp.” The following descrip- 
tions are quoted from the State report: 
“Lower gold prices, exhaustion of easy-to- 
mine reserves, and water-quality regula- 
tions affected the 1985 production. The 
Circle mining district borders, or is part of, 
the Steese National Conservation Area, the 
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Yukon-Charley Rivers National Preserve, 
and the Birch Creek Wild and Scenic River 
System. Several of the 40 companies that 
operated in the Circle mining district are 
listed here: Eagle Rock/Burns operation on 
Bottom Dollar Creek, Underwood Mining 
on Porcupine Creek, The Mining Company 
on Faith Creek, Dexauco on Half Dollar 
Creek, Battest Mining on Birch Creek, Le- 
ster Mines on Butte Creek, the Echola 
operation on Wickersham Creek, Pavey 
Mining Co. on Nome Creek, Johnson Min- 
ing Co. and Hot Claims Co. on Ketchum 
Creek near Central, Stan Gelvin on Crooked 
Creek, Lakewood Mining on Mammoth 
Creek, and Polar Mining on Crooked and 
Mastodon Creeks. These companies (and 
others) contribute significantly to the econo- 
my of Circle City, Central, and Steese High- 
way areas." In the Forty Mile District, 
Aurum Philosophorum mined on Chicken 
Creek but reported a shortened season due 
to permitting problems. John Schilling 
mined in the Rampart District. Shimsky 
Mining worked on Eureka Creek near Man- 
ley, and Burgess Mining was developing a 
drift mine near Tofty on Sullivan Bench. In 
the Fairbanks District, Cook's Mining 
worked on Fairbanks Creek, Lucky Seven 
Mining Co. continued its operation on Fish 
Creek, and Smith Brothers Mining mined 
on Nugget Creek, a tributary to Smallwood 
Creek. Anderson Mining and Ken Bavard 
reworked old drift mine tailings on Tender- 
foot Creek in the Richardson mining dis- 
trict. In the Kantishna mining district, 
within Denali National Park and Preserve, 
17 operators mined throughout the season. 
It is improbable that the NPS will be able to 
satisfactorily respond to the requirements 
of the court order for the preparation of 
individual environmental analyses and a 
cumulative environmental impact state- 
ment in time to approve mining plans of 
mining operations before mobilization for 
the 1986 mining season. Eight mines opera- 
ted in the Bonnifield mining district east of 
Healy. There were two mines on Colorado 
Creek, three on Moose Creek, one each 
reported on the Rex, St. George, and Tatla- 
nika Creek drainages, and one on the Totat- 
lanika River drainage. Three mines opera- 
ted in the Livengood District, according to 
the State report. Mammoth Mines on Wil- 
bur Creek developed water quality regulato- 
ry problems during the season. Nelson Min- 
ing Co. worked its Amy Creek property. 
Alaska Placer Development Inc. received a 
lease to work pay gravel stripped by Galaxy 


Minerals Inc., a previous leaser whose oper- 
ation was terminated by a voluntary bank- 
Buptcy action. By terms of the agreement 
with the trustee, the property should revert 
to Livengood Placers Inc. by the end of 1985. 
Livengood Placers is about 8096 owned by 
Callahan Mining Corp. The new mill at the 
Grant Mine, on Ester Dome, west of Fair- 
banks, operated from October 20th to mid- 
December 1985. The mine shut down when 
Aurex Inc., a joint venturer with Tricon 
Mining Inc. and Silverado, withdrew from 
the company. Silverado announced it is 
working on plans to reopen the mine in 
1986. The Grant Mine produced the only 
lode gold reported in Alaska in 1985. 

Many of the placer producers had explo- 
ration and development projects in progress 
to further evaluate their deposits and add to 
their reserves. There were other projects 
carried out by companies looking for eco- 
nomic placer and lode deposits. Amax Ex- 
ploration Inc. mapped and sampled proper- 
ties on Moose Creek in the Bonnifield Dis- 
trict, and in other areas, searching for 
precious metals. Deyon has an ongoing 
program to evaluate mineral resources in 
the region as an aid in completing its final 
land selections provided by the Alaska Na- 
tive Claims Settlement Act. Arctic Knight 
Mining Co. explored for placer deposits on 
St. George Creek, and Northern Lights 
Exploration Co. did assessment work on 
over 800 precious metals claims, both proj- 
ects in the Bonnifield area. Greatland did 
additional work on its Little Eldorado Creek 
deep placer, studying the potential for 
establishing a drift mine. St. Joe American 
Corp. relinquished its lease on the Ryan 
Lode deposit on Ester Dome to Citigold Ltd. 
of Vancouver, British Columbia. The prop- 
erty now has an experimental 10,000-ton 
heap-leaching test in progress. Exploration 
Geo Consultants worked on Spruce Creek, 
Pedro Dome, evaluating antimony, bis- 
muth, gold, and silver occurrences. Herning 
Exploration and Mining explored for gold 
and silver on Ottertail, Palmer, and Wolver- 
ine Creeks, off of the East Fork of the Chena 
River. In the Circle area, GHD Resources 
Partners Ltd. explored placers on Eagle 
Creek, and Gold Dust Mines operated its 
IHC recovery plant at its Gold Dust Creek 
Mine and contracted some placer explora- 
tion in the district to On-Line Exploration 

In the Southwestern region, about 17,000 
ounces of gold and 2,190 ounces of byprod- 
uct silver were produced by about 32 mines, 
a 6% increase over that of 1984. 
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State surveys list quite a number of good 
small operations in this region. In the 
Innoko mining district, the Magnuson Mine 
on Ganes Creek operated, and three individ- 
uals reactivated, placers on Yankee Creek 
that had been idle since 1968. There was 
mining on Ester, Little, Ophir, and Spruce 
Creeks. The Norcross-Stoneberg Partner- 
ship continued mining on Anvil Creek. An 
8-inch suction dredge recovered gold from 
the Innoko River near Ophir. In the Iditor- 
od mining district, the Misco-Walsh Co. 
mined old dredge tailings and bedrock areas 
missed by the dredge on Otter Creek. After 
a year of development work, Flat Creek 
Placers (John and Richard Fullerton) strip- 
ped and mined on the Willow Bench. Alvin 
Aghoff's family operation mined on Prince 
Creek, and Ann Williams worked on Gran- 
ite Creek. A residual placer overlying 
quartz veins on the Idaho Claim near the 
summit of Chicken Mountain was worked 
by Ken Dahl. Alaska Construction and Min- 
ing continued mining on Deadwood Creek. 
Granite Creek and Michigan Creek, tribu- 
taries on the George River, were worked by 
L. E. Wyrick and by Glenn Bass. The 
Lyman's Mine on the Donlin Bench at Snow 
Gulch continued active; this property is on a 
tributary of Crooked Creek and is leased 
from Calista. Calista, Doyon, and other 
Native land owners in the Iditorod-Flat and 
Innoko-Candle mining districts are interest- 
ed in leasing mineral properties to mining 
operators, according to State reports. Tu- 
luksak Dredging Ltd. operated its bucket- 
line dredge for the 13th consecutive year 
near Nyac, about 60 miles east-northeast of 
Bethel. Northland Dredging Co.’s 6-cubic- 
foot dredge, just down the Tuluksak River, 
was still idle because of legal actions by 
various Native and other groups protesting 
the issue of the operating permit by BLM. 
In September, the Interior Board of Land 
Appeals (IBLA) affirmed a BLM decision to 
allow the operation. The IBLA stated that 
no environmetal impact statement is re- 
quired because the BLM has identified ar- 
eas of environmental concern and stipula- 
ted measures to minimize the impact of 
mining. Northland first submitted a plan of 
operations to BLM in 1983 after rebuilding 
the dredge and now hopes to mine in 1986. 
The Bowman Group of claims on Portage 
Creek north of Lake Clark was mined by 
Howard Bowman, using magnetometer sur- 
veys to outline placer mineral concentra- 
tions. Fortyseven Creek Mines mined 
ground it tested last year on Taylor Creek 


and Fortyseven Creek, 40 to 50 miles south 
of McGrath. Clarence Fry, of Homer, 
mapped, test-pitted, and prospected for pla- 
cer and lode deposits in the Fortyseven 
Creek area. 

The South-central region is in the area 
south of the 63° north parallel, east of the 
153° west meridian to the Canadian border, 
south to the coast, and easterly along the 
Gulf of Alaska to about the 138° west 
meridian. Estimated gold production in this 
region was about 52,500 ounces from 38 
mine operators. State reports say the 
Valdez Creek property of Denali Mines Ltd. 
was the largest gold producer in Alaska in 
1984 and 1985. In 1985, about 31,000 ounces 
of placer gold, 852 fine, was recovered from 
355,000 cubic yards sluiced, with an indi- 
cated recovery of over 90%. The stripping 
ratio was about 5:1, with about 1.7 million 
cubic yards stripped in 1985. Employment 
ranged from 53 to about 105, with the peak 
reached during exploratory and develop- 
ment drilling directed by the consultant 
WGM. The known channel was extended 
about 8,000 feet upstream by over 30,000 
feet of drilling and by geophysical surveys. 
The company used five terraced settling 
ponds and recycles all of the water it can 
recover. Experimental plantings are being 
made to gain data useful for future tailings 
reclamation. The Valdez Creek Mine is 
north of the Donali Highway, about midway 
between Cantwell and Paxon. Camindex 
Mines Inc. of Toronto is listed as the majori- 
ty owner in the Denali joint venture. 

Alaska Mineral Resources Co. was proba- 
bly the next to largest placer gold producer 
in this region with a reported cash flow of 
over $2.5 million. It mined on Slate and 
Ruby Creeks in the Chistochina mining 
district, about 25 miles northeast of Paxon. 
The property was formerly known as the 
Golden Eagle Mine when owned by Ranch- 
ers Exploration and Development Corp. 
Partners in this joint venture operation 
include Harrison Western Corp. and North- 
ern Minerals Co. Alaska Mineral Resources 
modified the washing plant and conducted a 
$1.2 million sonic drilling program. An 
operator reporting production in the Cache 
Creek-Talkeetna District was Howard Wil- 
liams on Chunilna and Johns Creeks. Alas- 
ka Plack and Plack and miner Mike McDa- 
niels each worked placers along the Little 
Susitna River east of Willow. Hoffman Min- 
ing worked patented claims on Rex Creek in 
the Wrangell-St. Elias National Park and 
Preserve, south of McCarthy in the Nizina 
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District. Small-scale placer mining on the 
Kenai Peninsula was reported to the State 
by Jones and Co. near Moose Pass, Gaede 
and Lindman Dredging at Heaven's Gate 
and Canyon Creek, and Robert Titcheval on 
Busch Creek. 

Lightfoot Mining Co. mined and milled 
small quantities of lode gold-silver ore 
about 7 miles east of the Denali Mine on 
Black Creek. Selected high-grade quartz- 
carbonate ore is processed in a 5-ton gravity 
mill 


Some work was reported at the Gold Cord 
lode mine near Hatcher Pass but no produc- 
tion. WGM ran an examination and explo- 
ration project at the Cliff lode gold mine 
west of Valdez, near the junction of Valdez 
Arm and Shoup Bay. Russ Miller and Jim 
Halloran had a crew digging test pits and 
collecting bulk placer samples on Valdez 
Creek. Aspen Exploration Corp. maintained 
their group of 50 AGR claims, also on 
Valdez Creek. A crew drove a crosscut at 
the Arch gold-silver lode prospect for Black 
Sands Mining Co. The Johnson River and 
Difficult Creek gold-copper-lead-zinc-silver 
prospects southwest of Tuxedni Bay were 
apparently idle during 1985. Cook Inlet 
owns the property and may have an opera- 
tor in 1986. Anaconda had a large explora- 
tion crew working on these prospects in 
1983 and 1984 and obtained promising re- 
sults from the drilling and trenching proj- 
ects. About 3,000 feet of holes were drilled 


at the Golden Zone gold-silver-copper lode 


mine near Cantwell by Hawley Resource 
and New Strategic Minerals Ltd. Hunt Oil 
Co. did drilling and other assessment work 
on about 320 base and precious metals 
claims in the Alaska Range south of Fare- 
well. 

Aspen has been exploring offshore in 
Cook Inlet for placer gold and other mineral 
commodities for several years. In 1979, As- 
pen applied for offshore mining permits on 
about 1 million acres. The application has 
since been scaled down to about 220,000 
acres offshore between the Anchor and 
Ninilchik Rivers. This application was turn- 
ed down by the Department of Natural 
Resources after it received protests from 
various fishermen, Natives, and other 
groups on environmental grounds. A com- 
plex series of appeals and court actions has 
resulted and mining has not started. Gird- 
wood Mining Co. has acquired an old placer 
property on Crow Creek, north of Girdwood. 
The company bought an IHC jig-type gold 


recovery plant similar to the very success- 
ful unit at Gold Dust Mines in the Circle 
District. The plant was delivered to the port 
at Anchorage in mid-June but was not 
installed at the mine in 1985. Alaska Gold 
Mines Ltd. did some exploration and devel- 
opment work on its Cape Yakataga beach 
placers. Cusac Industries Ltd. holds a 30% 
interest in the property. Promising results 
were reported from exploration drilling at 
the Rambler lode gold mine by Wayne Bolt. 
The Rambler adjoins the Nabesna Mine, a 
former gold producer southeast of Slana at 
the north toe of the Wrangell Mountains 
and within the Wrangell-St. Elias National 
Park and Preserve. 

No gold production was reported from the 
Alaska Peninsula region. Alaska Apollo 
Gold Mines Ltd. drilled 1,827 feet and did 
other exploratory work on its Apollo and 
Sitka Mines and the Shumagin Prospect on 
Unga Island. Lorena and Knox Christie 
worked on placer and lode deposits on 
Shuyak Island, just north of Kodiak Island. 
Kennecott explored gold prospects on five 
Aleutian Islands under lease to Nerco-RAA 
from Aleut. 

In the Southeastern region, a few ounces 
of gold were produced in the Porcupine 
placer district northwest of Haines. There 
was some recreational suction dredge activi- 
ty in the Juneau gold-belt area. Echo Bay 
Mines Ltd. obtained an option from Barrick 
Resources Corp. to explore the old Alaska 
Juneau Mine east of Juneau and the Tread- 
well group of mines on Douglas Island. Echo 
Bay retained WGM as consultants and con- 
tinued the evaluation and exploratory work 
WGM had been doing for Barrick. Nerco- 
RAA conducted geochemical and geophysi- 
cal surveys, geological mapping, and trench- 
ing at their HI Group of 262 claims, accord- 
ing to a State report. The HI Group is on the 
Mansfield Peninsula of Admiralty Island, 
mostly north of Hawk Inlet. HOMEX had 
an examination and exploration crew look- 
ing for precious metals properties in the 
region for most of the field season. Cumo 
Resources Ltd. announced it had acquired 
an option on 133 lode claims that included 
most of the old Eagle River Mine about 25 
miles north of Juneau. Justice Mining Corp. 
conducted a short drilling and sampling 
project on the Leroy Claim of the old Mount 
Parker lode gold mine in Glacier Bay Na- 
tional Park. Placid Oil Co. did additional 
exploratory work at the Kensington-Comet 


property on Sherman Creek, north of 


Juneau. 
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The Chichagof Joint Venture continued 
surface and underground exploration at the 
Chichagof Mine at Klag Bay, on the west 
coast of Chichagof Island, about 45 miles 
north of Sitka. The mine produced about 
660,000 ounces of lode gold and 200,000 
ounces of silver from 596,000 tons of ore 
from 1918 to 1941. Underground work in- 
cluded about 2,000 feet of drifting and 2,500 
feet of drilling to evaluate several target 
areas. Some surface drilling was completed. 
Metallurgical testing of the ore was started, 
permit applications were submitted, and 
environmental studies continued. About 
450,000 tons of old mill tailings that average 
0.11 ounce of gold per ton are believed to be 
accessible for reworking, in addition to the 
reserve of underground ore being devel- 
oped. Enserch Exploration Inc. was re- 
opening the haulage adit at the Hirst- 
Chichagof Mine to provide underground 


access for exploratory work. Hirst is north 
across Doolth Mountain from the Chichagof 
Mine. The Chichagof Joint Venture will 
acquire the mine. The present joint ven- 
turers are Exploration Ventures Co., 
Queenstake Resources Ltd., and Vector 

WGM procured the LCM lode gold pros- 
pect, about 12 miles from Sitka, on Baranof 
Island, and optioned the Apex-El Nido 
Mines northeast of Pelican on Chichagof 
Island. These properties were surveyed, 
mapped, and sampled. Discovery Gold Ex- 
plorations Ltd. obtained a lease option on 
the Dawson Mine, about 2 miles southwest 
of Hollis on Prince of Wales Island. Five 
short holes were drilled to intersect the 
Eva, Free Gold, and Humboldt veins. The 
company reports encouraging results were 
obtained and it will continue the explora- 
tion in 1986. 


Table 5.—Alaska: Reported placer production of gold 


Year 


producing 
1981. ig yc diues 21 
ne nap 8 
1983 TU 20 
e de PAR n eer 14 
DOB yc Se E ee ad ga 16 


"Revised 


Material Gold recovered 
treated! 

(thousand Troy Value value per 
cubic yards) ounces == (thousands) cubic yard 
3.257 26,432 $12,149 $3.130 
8,264 30,181 11,845 8.476 
3,194 39,470 16,785 5.240 
2,013 19,483 7,009 8.482 
1,781 44,733 14,210 1.979 


!Excludes material treated primarily for the recovery of platinum and lode mine material milled. 
Includes small amounts of lode mine production to avoid disclosing company proprietary data. 


Mercury.—No mercury production was 
reported to the U.S. Bureau of Mines. A 
State survey lists 2,094 pounds of mercury 
from the Mountain Top Mine southwest of 
Sleetmut. The property is being explored 
and developed by James R. Wylie. 

Molybdenum.—The  1.5-billion-short-ton 
Quartz Hill molybdenum deposit will proba- 
bly not be scheduled for equipping and 
production until the prices and markets for 
molybdenum and its products show substan- 
tial promise of long-term improvement. The 
property is on a care-and-standby basis with 
necessary data gathering, planning, servic- 
ing of unpatented claims, and other func- 
tions continuing. Water from the Quartz 
Hill and Bear Meadow adits is being treated 
prior to entering White and Beaver Creeks. 
Preparation and release of the final envi- 
ronmental impact statement has been de- 
layed until 1986 for further studies and 
negotiations on location of the tailings dis- 
posal site. Officials of United States Borax 
and Chemical Co., the City of Ketchikan, 


and of the Gateway Borough have been 
meeting to determine and provide for socio- 
economic impacts that will accompany the 
planned mining operation. 

Platinum-Group Metals.—The Goodnews 
Bay platinum mine did not operate in 1985. 
Hanson Properties Inc. of Spokane, WA, is 
seeking a buyer for the property. Orbex 
Minerals Ltd. conducted some exploration 
activities on its Salt Chuck Mine copper- 
gold-platinum-group metals property at the 
west end of Kasaan Bay, Prince of Wales 
Island. Orbex has interested another Cana- 
dian company in the property and is pre- 
paring for an expanded exploration project 
in 1986. The Salt Chuck Mine is the only 
listed producer in Alaska of lode ores con- 
taining economic amounts of palladium, 
with some platinum. No platinum-group 
metal production was reported to the U.S. 
Bureau of Mines or reported by the State in 
1985. 

Silver.—The quantity and value of silver 
produced in Alaska in 1985 reported to the 
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U.S. Bureau of Mines was withheld from 
publication to protect confidentiality of 
company data. State surveys report 1985 
production at about 28,500 ounces valued at 
$171,000. This was a good increase over the 
estimate of 20,000 ounces valued at $159,000 
in 1984. The silver reported was all contain- 
ed in placer gold as a natural alloy. 

Intensive exploration continued at the 
Greens Creek silver-gold-zinc-lead mine on 
Admiralty Island, about 18 miles southwest 
of Juneau. This year about 1,300 feet of 
underground workings were driven. Ore 
reserves figures published by the State 
show over 4 million tons that contain an 
average of 10.3 ounces of silver per ton, 0.09 
ounce of gold per ton, 6.4% zinc, and 2.1% 
lead. All access to the mine is by helicopter, 
but a road is under construction from the 
docksite on Hawk Inlet to the mill and 
haulage adit sites. About 1-3/4 miles of the 
T-mile road was completed. Stone quarries 
and other material sites were investigated 
for completing the road to the mine, a 
tailings pond, staging and docking facilities, 
and a road from the dock area to Youngs 
Bay on the east side of the island. When the 
mine is operating, the crew will live in 
Juneau, commute daily to Youngs Bay by 
high-speed ferry and continue to the various 
worksites by.bus. An emergency camp will 
be maintained at Hawk Inlet to house and 
feed a crew stranded by severe storms or 
transportation equipment breakdowns. Re- 
cent news releases indicate a proposed ini- 
tial production rate of 300 tons of ore per 
day mined by open stope methods and 
concentrated by flotation into one or more 
shipping products. The production rate 
would be increased later to 600 tons per day. 
From 150 to 300 workers would be employ- 
ed. 

The Alaska National Interest Lands Con- 
servation Act passed in 1980, embedded the 
Greens Creek mining project area in a non- 
wilderness portion of the Admiralty Island 
National Monument but imposed a stipula- 
tion that unpatented claims must be per- 
fected and be validated by the U.S. Forest 
Service by December 2, 1985. Exploration 
proved that known mineral deposits extend- 
ed outside of the eight core claims validated 
by the Forest Service. The Congress passed 
legislation in December 1985 that gave the 
operator until December 2, 1986, to explore 
the peripheral claims within three-quarters 
of a mile of the core claims. This act also 
provided that information obtained during 
the extension could not be used to validate 


peripheral claims. At the end of 1985, Con- 
gress was considering a proposal that in 
return for forfeiting various Native rights 
in the Monument the Sealaska Corp. would 
acquire the lands around the Greens Creek 
core claims. Sealaska is the regional corpo- 
ration for the Natives of Southeastern Alas- 
ka. Anaconda’s interest in the Greens Creek 
Joint Venture are for sale because Anacon- 
da was dissolved by its parent company 
Atlantic Richfield on April 30, 1985. 

Anaconda’s rights to the Pat Group of 
silver-gold-copper-lead-zinc claims north- 
west of Chignik were acquired by Cook 
Inlet, a Native regional corporation. Previ- 
ous shippers of silver ores generally main- 
tained their mines and better claims but did 
not produce because of the low price of 
silver. The Silverstar Mine in the Wrangell 
Mountains and the Bishop Creek Mine 
south of Galena did assessment work only. 
Patino Inc. drilled two 100-foot holes on the 
Step Mountain silver-lead-zinc prospect 
north of Eagle. 

Tin.—Alaska Placer Co. produced nearly 
400,000 pounds of high-grade cassiterite 
concentrate from claims it leases from Lost 
River Mining on Cape Creek, according to a 
State report. Wayne Gibson mined placer 
deposits of cassiterite in the Tozimoran area 
north of Tanana. Greatland worked on tin 
prospects in the Kougarok areas and at Lost 
River, also on the Seward Peninsula. Annu- 
al assessment work on Lost River Alaska 
Corp.'s tin property was performed by Ste- 
vens Exploration Management Corp. Cook 
Inlet maintained its interest in the 
Kougarok tin-tantalum prospect Anaconda 
was exploring about 60 miles north of 
Nome. 

Zinc.—Positive progress continued on the 
Red Dog zinc-lead-silver mining project 
about 90 miles north of Kotzebue. The State 
legislature enacted two bills authorizing 
AIDA to construct a barge-landing and 
staging-area port facility on the coast about 
17 miles southeast of Kivalina, construct a 
road from the port to the Red Dog Mine and 
millsite, and to sell bonds to finance the 
above facilities. Cominco, the operator, will 
refund AIDA expenditures. NANA, the 
property owner, started procedures to have 
3,298 square miles of land area containing 
the Red Dog and some other mineral depos- 
its withdrawn from the North Slope Bor- 
ough and added to NANA land to form a 
NANA-controlled borough. The proposed 
new borough would transfer taxing power 
and other functions from the Arctic Slope 
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Regional Corp. to NANA. This ensures op- 
position by Arctic Slope Borough. 

Project activity in 1985 by Cominco in- 
cluded drilling to evaluate site conditions 
for mine, mill, road, and port facility sites; 
rotary drilling at the Main deposit to obtain 
bulk sample material for milling tests; and 
to locate and evaluate sources of road, 
foundation, and riprap material. Collection 
of environmental and climatic data contin- 
ued and permitting efforts were maintain- 
ed. Cominco selected the Ralph M. Parsons 
Co. to provide engineering, procurement, 
design, and construction of a 6,700-ton-per- 
day concentrator, mine support facilities, 
living accommodations, utilities, and trans- 
portation infrastructure including port 
shipping and receiving facilities. A bulletin 
released by Cominco lists published ore 
reserves of 85 million tons averaging 17.1% 
zinc, 5.0% lead, and 2.4 ounces of silver per 
ton. The open pit mine should last over 50 


years. Project costs at the end of 1985 were 
estimated to be $40 million. Capital outlays 
for constructing the project are expected to 
be in the $400 million range. Construction 
could take 4 years with operation probably 
beginning in 1990 or 1991, depending on 
world economic conditions and the ability to 
complete all phases of the project as sched- 
uled. 

Noranda Exploration Inc., drilled 17,000 
feet at the LIK deposit, 12 miles west of Red 
Dog, after signing an agreement with GCO 
to jointly explore the deposit. Reserves 
announced before the 1985 drill program 
were about 24 million tons averaging 9% 
zinc, 3.1% lead, and 2.5 ounces of silver per 
ton. Cominco has other zinc deposits in the 
Wulik River Basin on which it drilled over 
8,500 feet and conducted other exploratory 
work. 


1State Mineral Officer, Bureau of Mines, Juneau, AK. 


Table 6.—Principal producers 
Commodity and company Address Type of activity Region 
Cement: 
Anchorage Sand and Gravel Co ——-— 1813 East First Ave. Grind and Cook Inlet- 
m Anchorage, AK 99501 blend. Susitna. 
Alaska Gold Co- - ------------—- Box 64 Placer-dredge Seward Peninsula. 
Nome, AK 99762 
Alaska Mineral Resources o Box 60750 sado us Copper River. 
Fairbanks, 99708 
Denali Mines Ltd jerar - Place Yukon River. 
Gold Dust Mines Box 2141 ----d0 eke Do. 
Fairbanks, AK 99707 
McIntosh COO Star Route 2, Box 22139 ---.do .-- Do. 
Fairbanks, AK 99701 
Tuluksak ing Ltd Nyac, AK 996422 Placer-dredge K Ri 
Windfall Gold Mi Corp -------- Box 1958 Gee ec x. Yukon River. 
Nome, AK 99762 
Sand and gravel (construction): 
Alaska Aggregate Cor 7800 Lake Otis Parkway Pit. Cook Inlet- 
, AK 99507 Susitna. 
AIC/Martin J./V. Ine Box 61 Pitt Northern 
Fairbanks, AK 99706 
Anchorage Sand and Gravel Co 1813 East First Ave. Pit eek Cook Inlet- 
Anchorage, AK 99501 Susitna. 
Fairbanks Sand and Gravel CO0o — Box 686 Pit 22252. Yukon River. 
Fairbanks, AK 99707 
Juneau Ready-Mix Inne Box 270 Pit Southeastern 
Juneau, AK 99602 Alaska. 
U.S. Bureau of Land Management Box 13, 701 C St. „„ Various. 
855 Anchorage, AK 99518 
ne: 
Alaska Railroad Cors Box 107500 NN Do. 
Anchorage, AK 99510 
Aleutian Constructors ___________ Box 4D Quarries _ _ _ Cook Inlet- 
Anchorage, AK 99509 Susitna. 
Associated Sand & Gravel Co. Ine Box 3699 ----d0 uc Southeastern 
Ketchikan Ready-Mix and Quarry In Bor 8100 Quarry Do 
y-Mix an Co ME ; 
U.S. Forest Service, Region 10 Box 1628 iid Quarries Vari 
.S. Fo rvice, on 10 T arious. 
Juneau, AK 99802 
Yutan Construction o Box 1775 Quarry — —_—— Yukon River. 
Fairbanks, AK 99707 
Lost River Mining Box 411 Placer ___— Seward Peninsula. 


Nome, AK 99762 


e of Arizona nonfuel mineral 
A was $1.55 billion in 1985, up 
496 from that of 1984. Metals output 
prised nearly 83% of the total value, a 
l increase from the $1.23 billion (revis- 
ed) in 1984 to $1.29 billion in 1985. Copper 
^ was nearly three-fourths of the value of 
Arizona's nonfuel mineral production. Al- 
though output and value of copper increas- 
ed, low prices continued to cause major 
restructuring moves by copper companies 
operating in Arizona. Prices of gold, molyb- 
denum, and silver—metals recovered as 


Mineral Industry of 
Shy Arizona 


been prepared under a Memorandum of Understanding between the 
.S. Department of the Interior, and the Arizona Department of Mines 
Jurees for collecting information on all nonfuel minerals. 


By Lorraine B. Burgin’ 


byproducts of copper production—slumped, 
further curtailing growth in the State's 
nonfuel mineral industry. Factors affecting 
the value and output of metals included the 
worldwide oversupply of copper, the contin- 
ued surplus of molybdenum, and the slug- 
gish metal prices. Moreover, the strong 
dollar, though softened against the curren- 
cies of Japan and Europe the last half of 
1985, continued to keep metal producers at 
a disadvantage relative to foreign competi- 
tors. 


Table 1.—Nonfuel mineral production in Arizona’ 


1984 1985 
Mineral : Value , Value 
Quantity (thousands) Quantity (thousands) 
CHE cus 000000 T thousand short tons 138 $819 186 $1,503 
Copper (recoverable content of ores, etc.) . „ö metric tons__ 746,453 1,100,182 796,556 1,175,995 
UU EAS ES BE VE TE OPO SAS PULO T SLE NA 700 N 2,700 
Gold (recoverable content of ores, etc.. )))) troy ounces__ 54,897 119,799 52,053 16,535 
DUDEN Liu cien S EEN ST E thousand short tons 261 2,332 251 1,926 
y4n — veras content of ores, etc.) 7 metric tons W W 581 244 
$0070 a ag ses 40 “= short tons 359 17,304 416 21,226 
o ED (content of concentrate usand pounds. . 24,013 16,112 24,125 389 
JSC ͥͤ ͤ TTT ond short tons 2 21 W 2 
| Sand di gravel (construction) 1.5 so oc aeree aka a c do... 30,439 101,959 237,000 *118,000 
Silver (recoverable content of ores, etc.) thousand troy ounces. — 14.247 734,570 4,885 30, 
Stone: 
CHE i A AA thousand short tons *5,200 *21,300 5,929 23,111 
Nn E IS APER DORDOGNE SUN "^ Pete e(2) 'e(2 ) 
l Combined value of cement, perlite, pyrites, salt (1984), sand and gravel 
: (industrial), tin (1984), and values indicated by symbol W .. ---—- XX 102,839 XX 95,447 
„„ P ee nm EM ee Se eee ere XX 1,485,937 XX 1,550,085 


“Estimated. ‘Revised. NA Not available. 
“Combined value” figure. XX Not applicable. 


W Withheld to avoid disclosing proprietary data; value included with 


1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


2Less than 1/2 unit. 
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Table 2.—Nonfuel minerals produced in 
Arizona in 1984, by county! 


Minerals produced 
County in order of value 

3 en and gravel, clays. 

Cochi se r, lime, sand and gravel, 
si ver, gold. 

1 Sand and gravel. 

—. amare & Copper, silver, sand and grav- 
el, 1 clays. 

Graham Sand and gravel, » gold, silver, 
pumice, coppe 

Greenlee . . Copper, silver, sold. molybde- 
num, lead, tin. 

Pg Seen REOS Silver, lead, gold. 

Maricopa a Sand and gravel, salt, clays. 

Mohaw) uae acer Sand and gravel, gold, silver, 
lead, copper. 

POVERI Leon acd depo do Sand and gravel. 

— Eas ee Soppar, n ve diem n cement, 
san avel, silver, gold, 
clays, | 14 

„ Copper, molybdenum, silver, 
gold, sand and gravel, 
sum, lime, — lea , PY- 
rites, clays. 

Santa Cruz Sand and gravel. 

bf |) | n Cement, 5 Copper. sand and 
grave, m 5 lime, 
clays, 

SEM oral Ei TT Sand an naa lead, silver, 
gold, soppor, 

Undistributed? _ _ — — Stone (crushed and dimension), 
gem stones. 


!No production of nonfuel mineral commodities was 
iin for counties not listed. 
ta not available by county for minerals listed. 


Nationally, the State rose from fifth to 
fourth place in 1985 in value of nonfuel 
mineral production: Arizona remained first 
in copper with 72% of the domestic produc- 
tion value; second in molybdenum with 
1896; third in silver with 12%; and seventh 
in gold with 2%. 

In the industrial minerals group, the 
leading commodities, in descending order of 
value, were construction sand and gravel, 
portland cement, crushed stone, lime, ma- 
sonry cement, and industrial sand and grav- 
el. Commodities increasing in value were 
clays, masonry cement, lime, and construc- 
tion and industrial sand and gravel. Arizo- 
na continued to rank first nationally in gem 
stone production. 

Trends and Developments.—As copper 
prices and demand remained depressed, 
petroleum companies, affected by falling oil 
prices, began to divest themselves of recent- 
ly acquired copper operations. Several cop- 
per companies sought to improve their fi- 
nancial position by selling marginally eco- 
nomic operations, land, and equipment. 
New projects, including construction of 
solvent-extraction electrowinning (SX-EW) 
plants, were planned by some major produc- 
ers to increase production and reduce costs. 
Also, in preliminary talks with labor repre- 


sentativs, all 
benefit rex Produc 
contracts etions and teni ro 


The weakeé£ in mid. 19 Pace 
industry from K of the ion 
the University o 1985 ` 
ness and Public Aiona alyzeg pe 


following conclusion, Born) o 
and nonfuels mining opi, 
26,900 in 1976 to abott 12, 
shutdowns and layoffs impatte/, 
copper industry; the State's pior 
ing employer had 21,960 work. 
and by yearend 1985, just 9,00 
mining industry wages and salaric 
ed from a total payroll of $441 
1976 to $728 million peak in 1981, r 
rising copper production, the inflati 
sures, and sharply increasing cost-o 
adjustments. However, by 1985, the 
payroll plummeted to an estimated 
million because of copper and other min 
industry layoffs.? 

Environmental problems and changin 
regulations continued to require substantia 
financing, with several installations choos- 
ing to close rather than modernize old 
facilities. Smelter facilities, operating under 
temporary exemptions, were to be in full 
compliance with the Federal 1977 Clean Air 
Act. 

Concern over copper smelter emissions 
and air pollution mounted, and again, at- 
tention was turned to copper operations 
near the Arizona-Mexico international bor- 
der. Involved in the discussions were the 
Cía. Minera de Cananea S.A. smelter at 
Cananea, Sonora, 30 miles southwest of 
Douglas; the Mexicana de Cobre S.A. smelt- 
er at Nacozari, Sonora, 60 miles south of 
Douglas; and the Phelps Dodge Corp. smelt- 
er at Douglas, Cochise County. The Doug- 
las smelter emitted about 330,000 short 
tons of sulfur dioxide per year; the Cana- 
nea smelter, 21,000 tons; and the Nacozari 
smelter, scheduled to come on-stream in 
early 1986, a projected 460,000 tons per 
year. On July 11, 1985, representatives of 
the Environmental Protection Agency 
(EPA) and the Mexican Ecology and Urban 
Development Agency signed a joint state- 
ment specifying that by January 1988, the 
Nacozari smelter would install an acid 
plant to reduce sulfur dioxide emissions and 
that the Douglas smelter would have pollu- 
tion control equipment in place. In the 
interim, the Nacozari smelter would reduce 
emissions by limiting production during 


i Bu 
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Table 3.—Indicators of Arizona business activity 


19837 1984 1985P 
Em mee and labor force, annual average: 
Bo )))) RR RETR em A E eek me EAE thousands 2,970 3,072 187 
Total civilian labor TORO o o E ͤ y do... 1,386 1,441 1,471 
Unemploymeeern““ndndndz percent 9.1 5.0 6.5 
Employment (nonagricultural): 
J77öõõĩõĩ· ²˙ꝛ f . te thousands 14.3 13.1 12.0 
Metal mining? „ do... 12.2 11.3 9.9 
Manufacturing total... ek do- 155.8 172.8 180.7 
Primary motal industrie22Ssss - ~~~ --- do- 6.5 7.0 7.8 
Stone, clay, and glass producta %;öͤöͤöõẽͤ6ð—⁵—5 UNE do. ..- 6.3 7.5 1.9 
and allied product do. ..- 8.5 8.7 8.7 
Petroleum and coal product do... W 1 2 
Constrücllóh ⁰ ˙ü XA ³⁰ Ü ꝓꝓSS E do. ..- 78.6 97.0 110.4 
Transportation and public utilities ÿPhl!. „„. do. ..- 51.2 59.9 63.0 
Wholesale and (oc MM CES do 260.9 286.3 314.4 
ce, insurance, real estate «4 „„ do- 65.7 72.1 80.6 
. eL LE do- 242.2 273.2 298.0 
Government and government enterprise? do- 203.1 207.5 218.4 
17JÜͤÜ ⅛˙¹¹w¹ii ³¹ dc do 1071.8 1,819 1. 277.5 
Personal income: 
ze ß ß Eum: D naa millions.. $32,865 6,921 $40,775 
Percapíiu. aa a y a $11, 039 12,020 $12,795 
Hours and earnings: 
Total average e weekly hours, production workertr ss 40.5 40.8 40.9 
Mining (copper ore )))70 ~~~ ~~ ~~~ ~~~ 39.1 41.3 41.6 
Total average hourly earnings, production workers $9.0 $9.1 $9.5 
piane {copper On) ce cer ee ee E $13.3 $13.4 $13.9 
Earnings! y industry: 
Farm income... . . esc ħi millions $36 $53 $4 
No UEM ED la INCENSUM IOVI 8 do... $22,724 $25,840 $28,944 
Mining total... ͤ ͤ VJ cid eie do... $528 $524 $49 
etal mininun ggg do $401 $384 7 
Nonmetallic minerals except fuel do- 314 315 315 
Sea rch a Seg ig E E Ra ⁵ ( ĩ 8 do_ _ - $48 $49 $47 
Oil and gas extraction -.--—------------------—---—-- do. __ $58 $76 $71 
Manufacturingtotal ____....-____.--_-_--_-.--_-- do... 902 $4,496 $4,905 
metal industrie do...- $211 $228 $249 
Stone, cayan and pane /// ³˙¹¹ ͤ K rz a enu do- 3151 3184 3209 
Chemicals and allied produeteii 2s do... $90 $93 
oe and coal produets ss do- 35 $6 
EIEEE Ap EM x ÓNER do- $2,108 32,595 001 
Mon and public utilities «„ do- 31.529 $1,625 1.777 
Wholesale and retail trade do- 853 381 943 
„ insurance, real estate do $1,433 1,647 2,054 
OSTA es le v do— $4,857 ,121 459 
Government and government enterprises do... 350 $4,646 $5,099 
Construction activity: 
Number of private and public residential units authorized 63,964 79, 259 71,820 
Value of nonresidential construction“? millions 3917.0 $1,586.5 51, 831.0 
Value of State road contract awards do— 3291.0 8438.0 3499.0 
Shipments of portland and masonry cement to and within the State 
thousand short tons 1,645 2,001 2,318 
Nonfuel mineral production value: 
Total crude mineral value ____...._..-..- «44 millions. .. $1,5117 $1,485.99 $1,550.1 
Value per capita nou a e i $ $484 $486 
PPre "Revised. W Withheld to avoid disclosing company proprietary data. 


liminary. 
Bureau of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 


sources. 
*Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 
$1983 data based upon 16,000-place sample; 1984 and 1985 data based upon 17,000-place sample. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 


U.S. Bureau of Min 


adverse weather conditions; the Cananea 
smelter would not triple production until an 
acid plant was installed; and the Douglas 
smelter would comply with the Clean Air 
Act as soon as possible, but no later than 
January 1, 1988. 

An Environmental Defense Fund study 
claimed that the health of southeastern 
Arizona residents were threatened by sulfur 
dioxide emissions and linked copper smelt- 
ers with acid rain falling between the Sierra 
Mountains in California and the Continen- 


tal Divide in Colorado. 

Relating to ground water pollution, the 
Arizona Water Quality Council found cop- 
per operations south of Tucson in violation 
of State ground water standards. Pumping 
frora the mines’ interceptor wells prevented 
some of the degraded water from reaching 
the Tucson Basin aquifer, sole water source 
for agricultural, domestic, and industrial 
uses. Tailings-pond contaminants reported- 
ly increased hardness, sulfates, and other 
dissolved solids in local ground water. 
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Figure 1.—Value of mine production of copper and total value of nonfuel mineral 
production in Arizona. 


Exploration Activities.—Although explo- 
ration in the State declined with the slump 
in metal prices, improved leaching proc- 
esses led to exploration for oxide deposits. 
For example, exploration drilling in the 
block-caved portion of San Manuel identi- 
fied 60 million short tons of 0.47% oxide 
copper that could be mined by open pit. 
Additional drilling and tests for in situ 
mining were planned for the 200 million 
short tons of material under the area to be 
open pit mined. 

In the search for gold, companies reopen- 
ed old lode mines and examined mineraliz- 
ed areas suitable for heap leaching. Explo- 
ration in 1985 led to the Copperstone gold 
discovery on the north end of the Dome 
Mountains near Parker, La Paz County, 
where Cyprus Minerals Co. estimated re- 
serves of 4 million short tons of 0.09 troy 
ounce of gold per ton. Another purported 
find of the Lost Dutchman gold mine in 
the Superstition Mountains ended when 
a State grand jury indicted an Arizona 
rancher on charges of swindling $135,000 
from investors. 

In a 5-year agreement with the San Car- 
los Apache Indian Tribe, Billiton Explora- 
tion USA Inc. paid $2 million to explore the 
1.8-million-acre reservation for metallic 
minerals. 

Newmont Mining Corp. canceled its lease 


on a Vekol Hills-Papago Indian property 
south of Casa Grande claiming development 
of the 103-million-short-ton copper ore de- 
posit would require a copper price of ap- 
proximately $1.25 per pound. 

Several exploration offices were closed, 
including the Phelps Dodge Small Mines 
Div., which was formed in 1981 to acquire 
and develop ore bodies of nonenergy miner- 
als or metals that could be brought into 
production quickly. Other units of the com- 
pany’s exploration and development group 
were expected to assume the function. Ken- 
necott planned to dispose of several shut- 
down mine and exploration properties and 
to refocus attention on those areas where 
exploration success had been demonstrated. 

Legislation and Government Pro- 
grams.—In 1985, the Governor signed Sen- 
ate bill 1172, extending the term of the 
Arizona Department of Mines and Mineral 
Resources to 1996. The department promot- 
ed the State's mineral resources; assisted 
prospectors and operators of small mines; 
maintained an information bank, including 
a library of minerals and mining data in its 
Phoenix and Tucson offices, underground 
mine map repository files, and a mineral 
museum; surveyed potential economic min- 
eral resources; and published mining infor- 
mation. 
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Figure 2.—Principal mineral producing localities in Arizona. 
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Pursuant to the State's water interests 
and directly affecting mining, the Governor 
signed two water bills: House bill 2396 
revised the law on ground water pumping; 
and Senate bill 1249 established a fund for 
the Central Arizona Project (CAP) supple- 
mental fund authorizing CAP to build and 
operate ground water recharge and recov- 
ery projects and to allow the CAP eminent 
domain rights. 

Other bills were signed relating to the 
environment: House bill 2424 established 
the Governor's Commission on the Environ- 
ment to make annual recommendations on 
ways to improve the environment; and Sen- 
ate bill 1096 required an agency at the State 
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level or lower to obtain local government 
approval with jurisdiction over the site 
before it can select a site for waste treat- 
ment or disposal. 

In a landmark decision, the U.S. Supreme 
Court ruled in June that State governments 
cannot tax oil, gas, and other minerals 
extracted from Indian lands leased after 
1938. The Indian Leasing Act of 1938 su- 
perseded a 1924 law permitting States to 
tax Indian tribes for oil and gas taken from 
the reservations. Some Arizona companies 
had continued paying State tax levies under 
protest. After the ruling, the Navajo Tribe 
started imposing taxes on large companies 
operating in the tristate reservation area. 


REVIEW BY NONFUEL MINERAL COMMODITIES 


METALS 


Copper.—Arizona copper production in- 
creased in output and value about 7% in 
1985 compared with that of 1984. A signifi- 
cant rise in copper output at the Morenci, 
Sierrita, Bagdad, Pinto Valley, Inspiration, 
Eisenhower, and Esperanza operations 
counteracted declines, shutdowns, and clos- 
ings at others. 

Copper was produced at 25 operations in 
the following counties, in descending order 
of output: Greenlee, Pinal, Pima, Gila, 
Yavapai, and Cochise. Of these, 11 were 
large-scale facilities treating more than 
100,000 short tons of material. Eight former 
operations with large tonnages were phas- 
ing down, but continued copper recovery 
by precipitation or electrowinning proc- 
esses. Four small base and precious metals 
companies recovered copper from old tail- 
ings or lode deposits, compared with nine in 
1984. The quantities discussed in the follow- 
ing section are in short tons unless other- 
wise noted. 

Amoco Minerals Co., a subsidiary of Amo- 
co Corp., was spun off to a newly organized 
company, Cyprus Minerals, on July 1, 1985. 
Cyprus Metals Co., a division of Cyprus 
Minerals, operated the Cyprus Bagdad Cop- 
per Co., Cyprus Pima Mining Co. (owned 
75.01% by Cyprus Minerals and 24.99% by 
Utah International Corp.), and Cyprus 
Johnson Copper Co. 

The Cyprus Bagdad operation at Bagdad, 
Yavapai County, 120 miles northwest of 
Phoenix and 60 miles west of Prescott, 
included an open pit copper mine, a 55,000- 
ton-per-day sulfide ore concentrator, and an 
oxide ore heap-leaching system with an SX- 


EW plant producing electrowon copper 
cathode. Twenty percent of copper concen- 
trates produced was under sales contracts 
to Mitsui Mining & Smelting Co. Ltd., 
Japan, through 1986. From 60% to 78% of 
the concentrates was to be sent for smelting 
and refining either to Inspiration or Magma 
Copper Co. through 1986; all refined metal 
returned to the company, and Bagdad cath- 
ode production was committed under sales 
agreements with U.S. metals fabricators 
under prices determined by commodity ex- 
change quotations. Molybdenum concen- 
trates toll roasted at several European and 
U.S. plants were marketed by Philipp Bros. 
Inc. 

Following a 9-month shutdown in 1984, 
the Bagdad Mine was returned to full pro- 
duction in January 1985. Operating costs 
were reduced by 30% from 1983 levels. 
According to the Cyprus Minerals 1985 10K 
Annual Report to the Securities and Ex- 
change Commission, the facility processed 
19 million tons of sulfide ore yielding 167.3 
million pounds of copper and 5 million 
pounds of byproduct molybdenum. The SX- 
EW plant also continued operating at near 
capacity during 1985. At yearend, Bagdad's 
proved reserves totaled 417 million tons 
averaging 0.44% copper. Because of pro- 
jected low copper prices, the company wrote 
down its Bagdad investment of $385 million 
to an estimated net realizable value of $189 
million. 

The Cyprus Johnson operation, 20 miles 
east of Benson, Cochise County, consisted of 
an open pit mine (which was shut down in 
1983), a heap leach, and an SX-EW plant. 
Leaching previously stockpiled ore and re- 
covering copper at the SX-EW plant con- 
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tinued in 1985, producing 6.2 million pounds 
of copper. 

Shut down since October 1982, the Cyprus 
Pima open pit copper mine and 32,500-ton- 
per-day copper concentrator, about 16 miles 
south of Tucson, Pima County, remained on 
a maintenance status. In late September, 
ASARCO Incorporated purchased the Pima 
Mine, ore body, land, and water rights for 
$12.5 million to be paid over the next 10 
years. Pima's mothballed concentrator was 
not included in the transaction. The mine 
occupied one end of the open pit shared by 
Asarco's Mission, Eisenhower, and San Xa- 
vier Mines. 

Anamax Mining Co. closed its Twin 
Buttes Mine in October 1985, laying off 
most of the company's 156 employees. Joint- 
ly owned by AMAX Inc. and Anaconda Min- 
erals Co., Twin Buttes ceased copper mining 
in 1983 but continued operating a small 
copper oxide and SX-EW plant from exist- 
ing oxide ore stockpiles. The operation, 
about 20 miles south of Tucson, had been for 
sale and much of the equipment had al- 
ready been sold. At its peak in the mid- 
1970's, the Twin Buttes Mine employed 
about 2,100 people. 

On December 31, 1984, the AMAX 10K 
Annual Report showed estimated ore re- 
serves at Twin Buttes were 122 million tons 
of sulfide ore averaging 0.72% copper and 
33 million tons of oxide ore with an average 
grade of 0.8296 copper. 

Asarco, in its 1985 annual report, re- 
ported that its Mission Complex, which 
includes the adjacent Mission, San Xa- 
vier, Eisenhower, and Pima (acquired in 
1985), recovered 59,000 tons of copper and 
1,073,000 troy ounces of silver. Compared 
with that of 1984, this was an increase of 
almost 4% and 2% for copper and silver, 
respectively. The Silver Bell concentrator 
was shut down in August 1984, and copper 
recovered from the precipitate plant in 1985 
totaled 4,400 tons. Blister copper produced 
at the Hayden smelter reached 166,900 tons 
in 1985, compared with 80,000 tons in 1984 
and 64,300 tons in 1988. 

As of December 31, 1985, Asarco esti- 
mated reserves as follows: the Mission 
Complex, 286,426,000 tons of 0.62% copper 
and 0.13 ounce of silver per ton. Included 
are Pima reserves, acquired in 1985, of 
38,879,000 tons containing 0.13 ounce of 
silver per ton and 0.61% copper. 

In early 1985, a $500,000 revegetation 
project on the Sacaton property entered its 
final stage. Tailings ponds and waste dumps 


were covered to a depth of 1 to 1-1/2 feet 
with 288,000 tons of soil and planted with 
more than 3,600 plant species. About 10,000 
feet of water pipe, 46,000 feet of drip lines, 
and more than 5,000 drip irrigation emit- 
ters were installed on the tailings pond to 
help nurture the new plants through the 
second growing season.* 

After operating an Ore Purchasing De- 
partment in Tucson for 46 years, Asarco 
transferred this function to its New York 
City office in September. The Tucson office 
continued handling sulfuric acid sales gen- 
erated at company smelters, Also, anticipat- 
ing the unlikelihood of developing new cop- 
per mines, the company placed on the mar- 
ket more than 28,000 acres of ranchland 
and farmland bought for water rights and 
the protection of mining claims adjacent to 
certain of its undeveloped mineral deposits 
in southern Arizona. Asarco, however, re- 
tained the mineral rights. 

Duval Corp., a subsidiary of Pennzoil Co., 
operated the Sierrita open pit copper- 
molybdenum mine and 85,000-ton-per-day 
concentrator 30 miles south of Tucson, Pi- 
ma County. The adjacent Esperanza open 
pit copper-molybdenum mine and 15,000- 
ton-per-day concentrator remained shut 
down. The Mineral Park open pit molybde- 
num-copper mine and 15,000-ton-per-day 
concentrator 15 miles north of Kingman 
remained idle. Precipitate plants at Espe- 
ranza and Mineral Park produced 5,000 
tons and 3.9 tons of cement copper, 
respectively.® 

Although most of Duval’s assets in Arizo- 
na continued to be for sale, the Sierrita 
facilities were operated throughout the 
year, and about 120 tons per day of copper 
contained in concentrate was produced. 
More than 660 hourly employees worked 
through 1984 and 1985 without renewing 
labor contracts that had expired September 
30, 1983. On February 14, Duval workers 
voted 314 to 286 to decertify four unions. 
After hearing the unions' objections to the 
results of the elections, the National Labor 
Relations Board (NLRB) in Arizona upheld 
the vote. At yearend, the union appeal to 
the NLRB in Washington, DC, was still 
under consideration. 

Inspiration Consolidated Copper Co., a 
subsidiary of Inspiration Resources Corp., 
properties included the Joe Bush-Thorton 
and Live Oak-Red Hill-Bluebird open pit 
mines and the two-stage dump leach oper- 
ation in the Miami area, Gila County. Oper- 
ations also included crushing facilities, a 
20,000-ton-per-day concentrator, a smelter 
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with a rated annual capacity of 110,000 tons 
of copper in concentrate, a sulfuric acid 
plant, a solvent-extraction plant, an electro- 
winning and electrorefining tankhouse, and 
a continuous-cast rod-fabricating plant. In- 
spiration smelted copper-bearing materials 
and, to a lesser extent, provided refining 
and rod-fabricating services for other cop- 
per producers under toll contracts or 
by concentrate purchases. The company's 
Christmas open pit and underground mines 
and 5,500-ton-per-day concentrator 35 miles 
south of Miami, Gila County, and its San- 
chez copper exploration project near 
Safford, Graham County, continued inac- 
tive. 

Total copper produced from the Inspira- 
tion area mines increased from 75,490 tons 
in 1984 to 77,040 tons in 1985. Production at 
the copper rod plant increased to nearly 1 
million pounds per day, and quality of the 
rods improved following the completion of a 
2-year modernizing project. Also during the 
year, $3.2 million in capital expenditures 
was used to integrate the Bluebird Mine, 
acquired in 1984, into the adjacent mining 
and leaching operations. As of December 31, 
1985, the company estimated 222 million 
tons proven reserves and 18 million tons 
probable reserves of 0.58% copper. 

Despite cost-cutting measures and pro- 
ductivity improvements, continued weak 
copper prices resulted in the company in- 
curring an operating loss of $8.7 million 
before unusual items in 1985, compared 
with an operating loss of $5 million in 1984. 

During the year, Inspiration was cited for 
sulfur dioxide emissions resulting from rou- 
tine smelter maintenance. The proceeding 
was settled on October 7 when the company 
and the Arizona Department of Health 
Services reached a consent agreement re- 
quiring Inspiration to curtail smelter oper- 
ations when its acid plant was inoperative, 
to install continuous stack monitors by 
November, and to compile a report indicat- 
ing any additional measures to reduce SO; 
emissions during an acid plant failure. Com- 
pliance with the judgment resulted in re- 
duced smelter production. 

By yearend, Inspiration employed at its 
base-metals operations approximately 1,230 
persons, about 900 of whom were union 
members with contracts expiring on June 
30, 1986. 

Kennecott, a subsidiary of Standard Oil 
Co. (formerly Standard Oil Co. of Ohio), 
operated the Ray Mines Div. in Arizona. 
The installations included an open pit cop- 


per mine, a 15,000-ton-per-day silicate ore 
vat leach, a solvent extraction plant, and a 
14,000-ton-per-day electrowinning refinery 
near Ray, Pinal County; and 22 miles to the 
southeast, a 27,000-ton-per-day concentra- 
tor, a smelter with an annual capacity of 
80,000 tons of copper anode, and a sulfuric 
acid plant at Hayden, Gila County. 

Ray Mines Div. operated its mine and 
concentrator at close to capacity; however, 
its Hayden smelter remained shut down 
and concentrates were sold to Asarco for 
treatment at the Asarco Hayden smelter. 
After being idle since 1982, the silicate ore 
processing plant and SX-EW unit were 
reactivated in December for producing an 
additional 20,000 tons of copper per year. 

According to the Standard Oil Co. 1985 
10K Annual Report, Ray Mines Div. pro- 
duced 92,498 net tons of copper in 1985, 
compared with 98,100 tons in 1984. Ores 
mined and treated increased to 12,612,000 
net tons in 1985, compared with 11,756,000 
tons in 1984; the average ore grade was 
0.999% copper in 1985, compared with 
1.109% in 1984. 

Kennecott reported that its total metal 
mining losses increased from $160 million 
in 1984 to $165 million in 1985, principally 
because of expenses associated with the 
Utah Copper Div.’s complete suspension of 
operations. The company’s Arizona and 
New Mexico operations essentially broke 
even at 1985 prices. 

Newmont owned two subsidiaries in Ari- 
zona, Magma Copper and Pinto Valley Cop- 
per Corp. Magma Copper operated the San 
Manuel Div. at San Manuel, Pinal County, 
43 miles northeast of Tucson, and the Supe- 
rior Div. at Superior, Pinal County, 60 miles 
east of Phoenix. 

Magma Copper’s San Manuel Div. com- 
prised an underground mine, a 64,000-ton- 
per-day concentrator, a smelter with a 
200,000-ton-per-year capacity of copper 
anode, and a 125,000-ton-per-year continu- 
ous-cast rod plant. According to the 1985 
Newmont annual report, the San Manuel 
Mine produced 17.4 million tons of ore 
averaging 0.638% sulfide copper in 1985, 
compared with 20.4 million tons in 1984. 
Copper production from concentrates de- 
clined to 108,642 tons, byproduct silver out- 
put dropped to 405,709 ounces, molybdenum 
sulfide to 2,836 tons, and gold to 21,131 
ounces in 1985. 

With pretax losses of $60.2 million, ex- 
cluding special charges, at its Magma Cop- 
per and Pinto Valley Copper operations, 
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Newmont instituted major programs to re- 
duce total costs. At San Manuel, reductions 
were sought by changes in underground 
mining methods, and by lowering labor 
charges, which accounted for just over 50% 
of copper production costs in 1985. Costs for 
producing copper at the underground mine 
were higher than the 1985 selling price for 
copper. 

A $70 million project was started at San 
Manuel to produce copper by leaching oxide 
ore dumps mined by open pit methods with 
construction of the SX-EW plant and relat- 
ed leach dumps commencing in the spring. 
Upon completing the facility in mid-1986, 
about 25,000 tons per year of high-grade 
electrowon copper was expected to be re- 


coverod at one-half the cost of producing 


copper from sulfide ore at the underground 
mine. Minable ore reserves were estimated 
at 56.5 million tons. Commercial-scale test- 
ing of in situ leaching was planned for the 
larger part of the oxide ore body that was 
caved by mining the underlying sulfide 
ores. If tests prove successful, annual pro- 
duction from this part of the ore body was 
estimated at 25,000 tons of copper from 
reserves of 170 million tons. Since the ores 
would not be moved, costs were expected to 
be lower than those for dump leaching. 

For the first time, the Arizona Depart- 
ment of Health Services cited the San 
Manuel smelter operation for violating 
emission standards three times during the 
year. Under the Clean Air Act, the company 
had been allowed to control smelter emis- 
sions by periodically curtailing production 
and had filed for permission to defer install- 
ing permanent equipment until January 
1988. The cost of bringing the smelter into 
compliance was estimated to be $123 mil- 
lion, exclusive of financing, and the deci- 
sion to modernize would come in 1986. In 
September, Newmont's Board of Directors 
authorized additional engineering studies, 
but stated that any modifications, such as 
construction of a flash smelter, would de- 
pend on a continuous feed of competitively 
priced concentrates. 

Newmont reported San Manuel proven 
reserves at yearend were estimated at 297 
million tons averaging 0.694% copper, 
0.028% molybdenum sulfide, 0.029 ounce of 
silver, and 0.00158 ounce of gold, and at the 
deeper Kalamazoo ore body, reserves were 
estimated at 354.9 million tons of 0.715% 
copper with byproducts of the same grade as 
the San Manuel ore body. 

The Superior Div.'s underground Magma 


Mine, idled in 1982 because of the high 
production costs, was permanently closed 
December 30, 1985. Since the mine was 
diverted to caretaker status on March 15, 
1985, only 25 salaried and no hourly work- 
ers were employed. As of December 31, 
1984, Magma had estimated ore reserves of 
4.4 million tons of ore averaging 5.69% 
copper, 0.71 ounce of silver per ton, and 
0.026 ounce of gold per ton. 

Pinto Valley Copper operations included 
the Pinto Valley open pit mine, a 50,000- 
ton-per-day concentrator, a 33,000-pound- 
per-day SX-EW plant west of Miami; anoth- 
er SX-EW plant at Miami for treating leach 
solutions from the old Miami underground 
leach operation; the Copper Cities inactive 
open pit mine and leaching facilities; and 
the Miami East underground mine on 
Standby status throughout the year. Con- 
centrates were shipped to Magma Copper's 
San Manuel smelter and refinery for proc- 
essing to finished copper. 

Following resumption of operations in 
May 1984, the open pit mine and mill went 
to full production in 1985. According to the 
Newmont 1985 annual report, Pinto Valley 
Copper production totaled 19.6 million tons 
of ore averaging 0.45% copper, yielding 
78,865 tons of copper, 311,180 ounces of 
silver, 5,524 ounces of gold, and 1,452 tons of 
molybdenum sulfide. At Pinto Valley and 
Miami, leaching and SX-EW facilities yield- 
ed 7,943 and 4,031 tons of copper, respective- 
ly. 
In December, to reduce costs, Pinto Val- 
ley Copper operations were reorganized to 
integrate management with that of Magma 
Copper. Staff positions were reduced 25%, 
and departments were decreased from 11 
to 8. 

Magma Copper reported losses of $94.4 
million before taxes, compared with $44.1 
million in 1984, and Pinto Valley Copper 
posted losses of $6.1 million, compared with 
$9.1 million in 1984. Newmont's net income, 
exclusive of special charges, declined from 
$41 million in 1984 to $23.7 million in 1985. 
The reduced income was due to continued 
depressed copper prices, the decrease in 
gold prices, lower income from energy re- 
sources, and increased losses from ferroal- 
loys. 

Noranda Lakeshore Mines Inc., a subsid- 
iary of Noranda Mines Ltd., Toronto, Cana- 
da, operated the Noranda Lakeshore Mine 
28 miles southwest of Casa Grande, Pinal 
County, on the Papago Indian Reservation. 
In 1984, Noranda converted its under- 
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ground mine and vat-leach facility to an in 
situ leach of the mine and an SX-EW 
operation; copper output declined from the 
7,701 tons produced in 1984 to 6,779 in 1985. 

Phelps Dodge ranked first in copper pro- 
duction with nearly 30% of Arizona's total 
and about 22% of the newly mined copper 
output in the United States. The company 
owned and operated the Morenci-Metcalf 
open pit mine in Greenlee County, 169 miles 
northeast of Tucson; the New Cornelia open 
pit mine at Ajo, Pima County, 106 miles 
southwest of Phoenix; and the Copper 
Queen Branch leaching and precipitation 
operation at the permanently shutdown 
Lavender Pit and underground Copper 
Queen Mine at Bisbee, Cochise County. The 
Copper Basin copper deposit southwest of 
Prescott, Yavapai County, continued in the 
land acquisition stage. 

After 3 consecutive years of losses, the 
company reported total earnings of $29.5 
million in 1985, despite severely depressed 
copper prices. A rigorously observed pro- 
gram that reduced operating and overhead 
costs included increasing the cutoff grade of 
ore fed to the concentrators and segregating 
lower grade material for future treatment 
by SX-EW. Because it could not comply with 
State and Federal sulfur dioxide and par- 
ticulate emission limitations, the company's 
Morenci smelter was shut down in January 
1985. Its Ajo smelter was idled indefinitely 
in April 1985. Concentrates usually treated 
at the two smelters were shipped to the 
Phelps Dodge smelters at Douglas and Hi- 
dalgo, NM, with the excess sold for smelting 
by others both domestically and abroad. 
The New Cornelia Mine, shut down in 
August 1984, remained closed. Additional 
factors that produced the 1985 profit were 
productivity records set by company em- 
ployees at Morenci and Tyrone, and at the 
Morenci Mine, a greater use of trucks in- 
stead of rail transportation. 

In its 1985 annual report, the company 
estimated yearend ore reserves at its 
Morenci Mine to be 795 million tons of 
0.75% copper; at its Western Copper proper- 
ty adjoining the Morenci Mine, 184 million 
tons of 0.64% copper; at its New Cornelia 
(Ajo) Mine, 209 million tons of 0.5% copper; 
at its Safford Mine, 262 million tons of 
0.88% copper; and at Copper Basin, 175 
million tons of copper-bearing material av- 
eraging 0.55% copper and 0.021% molybde- 
num. 

The Phelps Dodge Morenci operation in- 
cluded the Morenci Mine (formerly the 
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Morenci and Metcalf open pit mines); the 
60,000-ton-per-day Morenci concentrator 
and  40,000-ton-per-day Metcalf concen- 
trator; leaching and precipitation plants; 
and a 160,000-ton-per-year smelter. From 
71,922,000 tons of ore and waste mined in 
1984 and 62,049,000 tons mined in 1985, 
production at the Morenci Mine increased 
from 187,400 tons of recoverable copper in 
concentrates in 1984 to 232,100 tons in 1985, 
whereas, production of recoverable copper 
in precipitates declined from 29,300 tons in 
1984 to 26,600 tons in 1985. 

As part of its efforts to maintain a cost 
competitive position, the company an- 
nounced plans to build a $90 million SX-EW 
facility at the Morenci Mine. Construction 
could be completed within 18 months after 
State and Federal permits were received. 
Initial annual production of 35,000 tons of 
copper, to be increased to 45,000 tons within 
3 years, would partially replace production 
from the company’s Tyrone, NM, ore body, 
which was expected to be mined out in the 
1990’s. 

Heavy rainfall early in the year once 
more adversely affected water quality 
downstream from the Morenci Mine-Chase 
Creek Canyon waste dumps when the com- 
pany’s catchment and pumping facilities in 
Chase Creek could not handle floods in the 
area. In response to an administrative com- 
plaint filed in 1984 by the Water Quality 
Control Council of the Arizona Department 
of Health Services and a suit filed in May 
by the EPA, Phelps Dodge proposed con- 
structing larger capacity storage and diver- 
sion facilities at a cost of $9 million. The 
company, however, was still negotiating a 
consent decree to settle the litigation with 
the agencies at yearend. 

In November 1985, Phelps Dodge reached 
an agreement to sell, for $75 million, an 
undivided 15% interest in its Morenci Mine, 
concentrators, and related facilities to 
Sumitomo Metal Mining Arizona Inc., a 
jointly owned Delaware subsidiary of Sumi- 
tomo Metal Mining Co. Ltd. and Sumitomo 
Corp., both of Japan. The Morenci smelter 
was not included in the agreement. Phelps 
Dodge would remain the operator of the 
properties, and Sumitomo would receive its 
share of Morenci production. The Arizona 
company also prepared to sell another 15% 
interest in the properties. 

The shutdown of the New Cornelia min- 
ing operation idled about 600 workers in 
1984 and, with the closing of the Ajo smelt- 
er, another 235 employees were affected. 
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Phelps Dodge continued selling company- 
owned houses at Ajo. | 

At the Copper Queen Branch, the Camp- 
bell and Junction Mines' extensive under- 
ground workings (about 3,300 feet deep) 
were allowed to flood; contract miners had 
been mining small amounts of copper, gold, 
and silver ores for use as flux in the 
company’s smelter. Phelps Dodge continued 
its small-scale copper leach and precipita- 
tion operation of the Bisbee dumps. Of 91 
workers at the Bisbee operation, 25 remain- 
ed to operate the leaching and precipitation 
facilities and perform security functions.* 

Ores and concentrates were processed at 
the Douglas smelter throughout 1985; how- 
ever, because the cost of installing environ- 
mental protection equipment could not be 
economically justified, the corporation 
planned to close the facility by yearend 
1987. The Douglas smelter was operated 
under provisions of a 1977 amendment to 
the Federal Clean Air Act that granted 


smelters not complying with permanent 
sulfur dioxide emission regulations permis- 
sion to obtain successive 5-year orders al- 
lowing continued operation until yearend 
1987. Phelps Dodge submitted its applica- 
tion to operate its Douglas smelter under a 
second 5-year ‘‘Nonferrous Smelting Order" 
in May; however, by yearend, EPA had 
taken no action. Although the Arizona De- 
partment of Health Services issued an op- 
erating permit for the smelter in August, 
the company objected to the State agency’s 
stipulation that required additional emis- 
sion reductions and monitoring of air condi- 
tions in Bisbee, the Chiricahua National 
Monument, Douglas, and Elfrida. The new 
permit also ordered testing of smelter feed 
for toxic elements and the submission of 
pollution control plans within 39 days. For 
the first time, State agencies cited the 
Douglas plant for air quality violations in 
March, May, and August. 


Table 4.—Arizona: Production and value of copper in Arizona and the United States 


Arizona copper production U.S. copper production Arizona 
Year N Value N Value US. 
(thousands) (thousands) copper 
tons) tons) production 
! arie LE I 1,040,813 $1,953,142 1,538,160 $2,886,440 67.7 
1982.5 oie tens ELLE 769,521 1,235,055 1,146,975 1,840,856 67.1 
ONd n es PEE ei Oc E ER. 678,216 1,144,285 1,088,098 1,751,476 65.3 
1 ³ e ĩ 8 746, 453 1,100,182 71,102,613 11, 625,116 "67.7 
GG ET ͤũꝶͤ ² m ne ͤ ye 196,556 1,175,995 1,105,758 1,632,483 72.0 
"Revised. 


Table 5.—Arizona: 15 leading copper producing mines in 1985, in order of output 


Rank Rank 


in in Mine County 
1985 1984 

1 1 Morenci ..— Greenlee .. _ _ 
4 Sierrita_ _ _ — Pima a 
3 2 San Manuel Pina 
4 3 Rar _~__-do ..- 
5 10 Bagdad Vavapai 
6 6 Pinto Valley Gila 
7 5 Inspiration —— do 
8 7 Eisenhower Pina 
9 8 Twin Buttes Se OO Se 
10 14 Lakeshore__ Pina 
11 13 San Xavier . Pima |... 
12 15 Esperanza e 

13 11 Silver Bell Ao 
14 Miami Gila 
15 12 Mission Pima a 


Operator Source of copper 

Phelps Dodge Cord Copper-molybdenum ore, 
concentrated and leached. 

Duval Cord Copper-molybdenum ore, 
concentrated. 

Magma Copper Coo Coppet-molybdenum ore 
and retrea slag, con- 
centrated. 

Kennecott. |... Copper ore, concentrated 

and leached. : 

Cyprus Bagdad Copper Co Copper-molybdenum ore, 

| concentrated and leached. 

Pinto Valley Copper Corp ; 

Inapiration Consolidated Do. 

opper Co. 

ASARCO Incorporated Copper ore, concentrated. 

Anamax Mining Co Copper ore, leached. 

5 Lakeshore Mines Do. 

nc. 

ASARCO Incorporated Copper ore, concentrated. 

Duval 807 5 Copper ore, leached. 

ASARCO Incorporated Do. 

Pinto Valley Copper Corp Do. 

AS ARCO Incorporated Copper ore, concentrated. 
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Table 6.—Arizona: Material handled and copper produced at 
16 leading copper open pit and underground mines 


Waste material 
rem 8 
. : : Material placed 
Ore mined (excluding material : Total copper 
ei (thousand, Placed In ese hound — 2 
metric tons um ^ metric 
(thousand n metric metric tons) 
tons) 
1984 1985 1984 1985 1984 1985 1984 1985 
OPEN PIT 
Morenci _ _ _ — _ — 34,328 33,492 12,140 6,645 18,783 16,152 216,577 241,416 
Sierritaa 26,476 32,982 18,565 16,676 es 8,514 78, 984 98,078 
Ra/hh 10,665 11,442 . wn 22.456 25,975 91,588 81,809 
Bagdad 4,032 18,250 3,670 6,265 343 1,893 21,660 79,155 
Pinto Valley ...— 10,207 17,761 1,890 3,514 5,997 14,518 47,201 77,018 
Inspiration 5,983 7,401 12,517 m 17,205 MT 69,879 70,858 
isenhower _ _ _ _ 6,090 7,115 9,218 12,317 ae HM 83,646 43,687 
Twin Buttes ___ SNR eet 2 22,188 8,992 
San Xavier 2,113 1,266 4,168 1,750 E Kp 8,598 5,525 
Ac. E 4,130 en = 2,057 mus 4,657 
Silver Bell. 2,046 M 2,398 ses E A 15,089 4,086 
iami_______ es RE MM n zie M 4,061 8,657 
Missionen 1,180 302 (*) 497 MA MM 9,469 8,154 
Johnson nel NA m NA NC ; 2,812 
UNDERGROUND 
San Manuel. 18,447 15,783 mor EN E EN 107,006 87,182 
Lakeshore _ _ _ E EN "n "e ES "m 6,987 : 
NA Not available. 
1Groas metal content. 
3Included with waste material removed from Eisenhower Mine. 
Table 7.—Arizona: Mine production (recoverable) of gold, silver, copper, 
lead, and zinc, by county 
et ane as Gold Silver 
County —— treated? 8 V 
metric y y 
Lode Placer ( ions) Sanne Value 1 Value 
1983, total _ - -- ---------- 27 1 122,743,740 61,991 $26,284,184 4,491,532 $51,383,123 
1984, total - - - - ---------- 24 EN 125,687,818 754,897 119,799,044 4, 246,616 — "84,570,251 


1985: 
Coch ies 2 or W W W W W 
71 Fee ne ne re 2 a dé W 5,459 1,784,100 281,298 1,764,611 
Greenlee. ____________ 1 s W W W W W 
Mohave _____________ ETE 1 W W Een Ja 
Pim 6 1 40,570,637 W W W W 
Pinal- em Its 5 TN W W W 1,155,759 7,098,908 
Yavapai -—------------ 1 m W EET "X W W 
S ee 17 2 4127 540 352,053 316,535,105 34,885,310  ?30,006,552 

Copper Lead Zinc 
; ; : Total val 
ra Value ix Value 5 Value n 

1983, total! 678,216 $1,144,284,633 r234 "$111,786 ee -. fT$91,222,063,726 
1984, total 746,453 1, 100, 181,923 W W EM e W 

1985: 
Cochise _____~________ W W XU Em us - W 
Glas ee eee W W non M - um W 
Greenle W W pon e" W 
Mohave ___________-_~— eles ums EE T DE E W 
Pim. ů-A 2 164,004 242,126,933 W W a ns W 
Final. luti W W W W EE E W 
Yavapai ------------- W W D eP m c W 
Total `- ue 3796,556 31,175,995,140 3581 244,313 am — 11,222,781, 110 


"Revised. W Withheld to avoid disclosing company proprietary data. 

lOperations at which metals were recovered only from tailings or precipitates are not counted as producing mines. 
Does not include gravel washed. 

Includes items indicated by symbol W. 
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Table 8.—Arizona: Mine production (recoverable) of gold, silver, copper, 
lead, and zinc in 1985, by class of ore or other source material 


Number soldor Gold Silver Copper Lead Zinc 
Source of : (troy (troy (metric (metric (metric 
mines (inetric tons) ounces) ounces) tons) tons) tons) 
Lode ore: 
Gold- silver 1 W W W W im Et 
GWC 1 W ec W W E es 
Total... scu 2 W W W W ae oe 
e See oS 14 126,874,640 46,056 4, 382,734 752,362 460 s 
Other lode material: 
Gold-silver tailings . _____ 8 55,339 558 21,772 96 121 RE 
Silver tailings - 8 W W W os = ee 
Copper precipitates |... 2 63,633 SUN nen 43,088 SS TAM 
pper tailings |... ave W xum POM W E Em 
Total... Luce 2 W W W W 121 E 
Total lode 17  ?127,209,540 Li 34,885,310 796,556 581 "m 
J ea ie MG n — 25 
Grand total 19 3127,209,540 352,053 34,885,310 796,556 581 iem 


'W Withheld to avoid disclosing company proprietary data. 
Detail may not add to totals shown because some mines produce more than one class of material. Operations from 
which metals are recovered only from tailings or precipitates are not counted as producing mines. 

2Includes copper recovered from precipitates of ore leached. 


Includes items indicated by symbol W. 


Table 9.—Arizona: Mine production (recoverable) of gold, silver, copper, lead, and zinc in 
1985, by type of material processed and method of recovery | 


Type of material Gold Silver Copper Lead Zinc 
processed and method (troy (troy (metric (metric (metric 
of recovery ounces) ounces) tons) tons) tons) 
Lode: | 
Acid leaching (vat, tank, heap) _ - 8 TER 174,331 SE EM 
Smelting of concentrate 46,056 4,382,491 678,937 451 S 
Total canoe nau 46,056 4,882,491 153,268 451 t 
Direct smelting of 
J ³ DEI C ee es W W W 9 Xa 
Precipitatess "n ue 43,088 M s 
ilinge? Lo ao sl W W W 121 = 
„„ ae ee CA W *502,819 143,288 130 Es 
Total lode material . Y 44, 885,310 4796, 556 581 RON 
| — Á— — A UN RET -— iem 
Grand total 452,053 44,885,310 *796,556 581 M 


W Withheld to avoid disclosing company proprietary data. 
1Includes copper recovered by electrowinning process. 
2Includes metal recovered from tailings. 

*Excludes metal recovered from tailings by concentration. 
“Includes items indicated by symbol W. 


Gold.—Gold in the State continued to be 
recovered as a byproduct of copper produc- 
tion, principally from eight large-scale oper- 
ations. Although output declined about 5%, 
its value of production fell more than 16% 
as the price of the metal dropped from 
an average of $360.66 per troy ounce in 1984 
to $317.66 in 1985. In descending order 
of output, operations recovering gold in- 


cluded Morenci, San Manuel, Pinto Valley, 
A. J. Gilbert Inc. (Cochise County), Sierrita, 
Ray, Eisenhower, McFarland & Hullinger 
tailings dump (Pinal County), Diumich & 
Associates (Cochise County), San Xavier, 
and Mission. The number of small oper- 
ations (under 100,000 short tons per year of 
material treated) reporting production de- 
clined from seven to three in 1985. 
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Lead.—Most of Arizona's lead production 
was a concentrate byproduct of copper ore 
beneficiation. Recoverable contained lead 
production more than doubled compared 
with that of 1984, as Morenci resumed lead 
recovery and the Eisenhower Mine signifi- 
cantly increased its lead concentrate out- 
put. In descending order of output, oper- 
ations producing lead concentrates in 1985 
included Morenci, the McFarland & Hullin- 
ger tailings dump, Ray, Eisenhower, the 
Gold Hill Mine of Little Hill Mines Inc. in 
Pinal County, San Xavier, and Mission. 

Molybdenum.—Molybdenum continued 
to be recovered as a coproduct and/or by- 
product of copper production at the Sierrita 
(the leading producer in the State), Bagdad, 
San Manuel, Pinto Valley, Morenci, and 
Inspiration operations. Contained molybde- 
num recovered from the ores increased 
nearly 34% in 1985; total shipments of 
concentrates, however, increased 0.5%, and 
value dropped about 17% as the average 
price of molybdic oxide (per pound of con- 
tained molybdenum) declined from about 
$3.53 in 1984 to $3.33 in 1985. Domestic 
shipments from four operating mines de- 
clined about 3%. AlthougK just two oper- 
ations exported molybdenum concentrates, 
compared with four in 1984, an increase 
of about 15% in exports was posted. To- 
tal inventories decreased from 2,737,373 
pounds at the beginning of 1984 to 1,134,823 
pounds at the beginning of 1985. 

Rhenium.—The rhenium compound am- 
monium perrhenate was recovered by roast- 
ing molybdenum concentrates, a byproduct 
of copper production from porphyry copper 
ore. Duval’s Sierrita Mine continued as the 
only domestic producer recovering the prod- 
uct in 1985. U.S. consumption increased 
27% as the petroleum industry used the 
bimetallic platinum-rhenium catalyst to 
produce low-lead and lead-free high-octane 
gasoline. 

Silver.—Arizona rose to third in the Na- 
tion in silver production. Recovered princi- 
pally as a byproduct of copper production, 
silver output rose 15% because of increased 
output at several large-scale copper oper- 
ations. Value of that production, however, 
fell about 13% as the average price of the 
metal continued its downward drift from 
$20.63 per troy ounce in 1980 to $8.14 in 
1984 and $6.14 in 1985. Listed in descending 
order of output, the following operations 
recovered silver in Arizona: Sierrita, Ei- 
senhower, Morenci, Bagdad, Ray, San Man- 


uel, Reymert, Pinto Valley, A. J. Gilbert, 
San Xavier, Mission, Diumich & Associates, 
McFarland & Hullinger, Pima, and Gold 
Hill. Of the 11 small operations recovering 
silver in 1984, only 4 produced the metal in 
1985. 

Uranium-Vanadium.—Although no va- 
nadium production was reported in the 
State in 1985, exploration continued for 
uranium contained in breccia pipes in 
the northern areas. Energy Fuels Nuclear 
Inc. officials held hearings in Flagstaff re- 
garding a proposed mine 13 miles south of 
Tusayan and 15 miles south of the Colorado 
River in the Kaibab National Forest, Coco- 
nino County. Some residents were con- 
cerned about its proximity to the Grand 
Canyon and also about the possibility that 
contaminated water from the underground 
mine would drain into Cataract Canyon and 
then flow into the Colorado River. 
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Cement.—Production of finished portland 
cement declined about 4%. Finished gray 
portland cement sales also dropped off more 
than 4%, and the value of sales declined 
more than 7%, partly because of a decline 
in the average price. After a respite of 
several years, one company resumed pro- 
duction of finished white portland cement. 
Masonry cement output rose about 4%, and 
sales increased about 6% in quantity and 
nearly 8% in value. 

Arizona Portland Cement Co., a division 
of California Portland Cement Co. and the 
Phoenix Cement Co., a division of Gifford- 
Hill and Co., produced cement in the State. 
The Arizona Portland Cement plant at 
Rillito was a four-kiln, dry-process plant 
with 1.2 million metric tons per year of 
cement-grinding capacity and 1.1 million 
tons per year of clinker capacity. The Phoe- 
nix Cement plant at Clarkdale was a three- 
kiln, dry-heater-process plant with 630,000 
ns per year of cement-grinding capacity 

are ee linker capacity. 
a general-pur- 
ay portland ce- 
5; Phoenix Ce- 
l a white port- 
ement. 

lage, raw mate- 
stone, gypsum, 
mill scale, and 
8 consumed as 
y 20%; electri- 
> 4%. A small 


€ — 


put increased 
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approximately 35%; however, the total val- 
ue of its production rose about 84%. Com- 
mon clay gained more than 31% in output 
and 47% in value, and bentonite rose 60% 
in output and 146% in value. In descending 
order of tonnage, common clay producers 
included Phoenix Brick Yard's Tolleson Pit 
in Maricopa County and Pantano Pit in 
Pima County; Phoenix Cement's pit in Yav- 
apai County and Arizona Portland Ce- 
ment's Pantano Pit in Pima County. Princi- 
pal uses for common clay included face 
brick and portland cement. Nonswelling 
bentonite was mined at Harshaw/Filtrol 
Partnership’s Cheto Pit, United Catalysts 
Inc.’s Cheto No. 1 Pit in Apache County, 
and Superior Companies’ Arizona Gypsum 
Corp.’s Verde Pit in Yavapai County. The 
bentonite was used for filtering, clarifying, 
and decolorizing mineral and animal oils; 
for desiccants; and for animal feed. Mc- 
Kusick Mosaic Co. mined a swelling ben- 
tonite at its Weary Lode Mine, Gila County, 
for medical, pharmaceutical, and cosmetic 
purposes. The average unit value of all 
clays was $8.06 in 1985, compared with 
$5.95 in 1984. 

Gem Stones.—Arizona continued to lead 
the Nation with 36% of gem stone output. 
Most important gem stones were turquoise, 
recovered at several copper mines, and 
peridot. Production was estimated to have 
remained the same as in 1984. A new lead- 
copper-antimony-chloride-sulfate mineral, 
discovered in 1968 at the Mammoth Mine, 
Tiger, Pinal County, was named mammoth- 
ite. The Cerulean-blue monoclinic mineral, 
occurring as euhedral crystals imbedded in 
white anglesite and also associated with 
phosgenite, was compared with mammoth- 
ite from Laurium, Attica, Greece.“ 

Gypsum.—Crude gypsum production de- 
clined nearly 4% in quantity and about 
17% in value. Calcined gypsum production, 
however, increased about 4% in quantity 
and 6% in value. National Gypsum Co. 
quarried and crushed crude gypsum at Feld- 
man, near Winkelman, Pinal County, and 
calcined gypsum for manufacturing wall- 
board at its Gold Bond Building Products 
Div. plant in Phoenix. Pinal Mammoth 
Gypsum Co. quarried gypsum for agricul- 
tural use at its Thunderbird Mine 6 miles 
north of Mammoth, Pinal County. Superior 
Companies quarried gypsum for use as a 
cement additive 4 miles southeast of Camp 
Verde, Yavapai County, and near Winkel- 
man, Pinal County. 

At yearend, a National Gypsum manage- 


ment group, Aanchor Holdings Inc., offered 
to acquire the company in the face of a 
hostile takeover bid by a Canadian investor 
and despite threats of asbestos-related liti- 
gation. 

Lime.—Total lime production increased 
about 33% and about 23% in value as the 
copper industry began to recover. Genstar 
Lime Co., Yavapai County, was the leading 
producer of lime used for cement, followed 
by Can-Am Corp. near Douglas, Cochise 
County, and Magma Copper at San Manuel, 
Pinal County, both of which manufactured 
lime for the copper industry. 

Perlite.—Crude perlite production in- 
creased slightly; however, the value dipped. 
Of six States mining perlite, Arizona, with 
minor output, ranked third after New Mexi- 
co and California. 

Harborlite Inc. mined perlite from open 
pit mines near Superior, Pinal County, and 
sized the product at its plant 2 miles west of 
Superior. Sil-Flo Inc. also mined perlite 
from an open pit 2 miles southwest of 
Superior and treated the material in its 
plant at Superior. Perlite was used as a 
filtering aid in pharmaceuticals, chemicals, 
sugar, and beverages, and as an agriculture 
fertilizer carrier. 

Therm O Rock Industries Inc. increased 
output of expanded perlite for plaster aggre- 
gate, insulation, and horticultural aggre- 
gate at Maricopa, Maricopa County. 

Pumice.—Gila Valley Block Co. quarried 
pumice at its Pumice-Bluebird-Triangle op- 
eration 25 miles east of Safford, Graham 
County. Output and sales decreased in both 
quantity and value, with the material being 
used mainly for building and decorative 
block and lesser amounts for landscaping 
and insulation. 

Pyrites.—Magma Copper, Superior Div., 
pyrite production from its Magma Mine fell 
sharply when the mine was permanently 
closed during the year. 

Salt.—Southwest Salt Co. solution mined 
the Luke Salt deposit at Glendale, Maricopa 
County, and recovered the product in solar 
evaporation ponds. Salt was marketed for 
agriculture, industrial uses, and water 
softeners. The company was acquired by 
Morton-Thiokol Inc. during the year. 

Sand and Gravel.—Construction.—Con- 
struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
even-numbered years only; therefore, this 
chapter contains only estimates for 1985. 
Data for odd-numbered years are based on 
annual company estimates made before 
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yearend. 

Construction sand and gravel production 
was estimated to have gained about 22% in 
output and about 16% in value in 1985. As 
suburban development encroached on con- 
struction sand and gravel deposits, nearby 
residents complained of dust and noise pol- 
lution; in addition, some mining operations 
were faced with charges that rivers and 
Streams were being rechanneled. For exam- 
ple, a court order halted the Valley Con- 
crete and Materials Inc. Verde River oper- 
ations for 7 months until riverbank stabili- 
zation procedures were under way. The 
State also filed suit for alleged damage to 
the Dead Horse Ranch State Park down- 
stream from the sand and gravel excavation 
site. Residents of Pine, Gila County, were 
concerned with persistent dust problems 
caused by truck traffic in the area of the 
Payson Concrete and Materials Inc. oper- 
ations. 

Industrial.—Industrial sand and gravel 
producers included Arizona Silica Sand Co., 
Apache County, and Little Hill Mines Inc., 
Pinal County. Arizona Silica sold the prod- 
uct for hydraulic fracturing in the petrole- 
um industry, blasting, and filtration, and 
Little Hill sold the commodity for metallur- 
gical flux. Industrial sand and gravel oper- 
ations produced less than 100,000 short 
tons. Output and value gained about 13% 
and 15%, respectively, as the average price 
per ton rose from $17.18 in 1984 to $17.53 in 
1985. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; the 1984 chapter gave estimates. 
Data for even-numbered years are based on 
annual company estimates made before 
yearend. 

Total output of stone increased, although 
the value of production declined as the 
average value of crushed stone fell from 
$5.06 per ton in 1983 to $3.90 in 1985. 
Yavapai County led in crushed stone pro- 
duction, followed by Pima, Mohave, Marico- 
pa, Coconino, Pinal, Apache, Navajo, Co- 
chise, and Graham. 

Crushed.—Twenty-four private compa- 
nies and four State and Federal entities 
mined crushed stone at a total of 40 quar- 
ries. About 40% of the material was trans- 
ported by truck, the rest by rail, waterway, 
and other means. 


Limestone and dolomite comprised 6396 
of crushed stone output. Listed in declining 
order of tonnage, limestone was produced in 
Yavapai, Pima, Cochise, Apache, and Gila 
Counties. Limestone for cement was quar- 
ried by Phoenix Cement in Yavapai County 
and by Arizona Portland Cement in Pima 
County. Lime used in copper operations was 
manufactured from limestone by Genstar 
Lime in Yavapai County, Paul Lime Div. of 
Can-Am in Cochise County, and McFarland 
& Hullinger in Pinal County. Superior Com- 
panies in Apache County crushed limestone 
for treating sulfur dioxide in stack gases. 
Paul Lime also crushed lime for use as a 
flux, for use in sugar refining, for treating 
stack gases, and for use as terrazzo and 
exposed aggregate. Granite Construction 
Co. quarried limestone in Pima County. 
Robert E. McKee Inc. continued to mine 
and crush dolomite for use as. railroad 
ballast. 

Granite, comprising about 22% of crush- 
ed stone production, was quarried by the 
U.S. Forest Service in Gila County; by A&A 
Materials Inc. in Pinal County; and by 
Arizona Granite, Madison Granite Supplies, 
Red Mountain Mining Inc., Choctaw Mate- 
rials Inc., and Sunrise Granite Co. in Mari- 
copa County for use as terrazzo and exposed 
aggregate, and for fine aggregate and fill. 

Volcanic cinder and scoria, totaling about 
11% of crushed stone output, was mined by 
the Forest Service and the Apache County 
Highway Department in Apache County; by 
Superlite Builders Supply division of U.S. 
Industries Inc. (the leading producer in the 
State), Coconino County Highway Depart- 
ment, Flagstaff Cinder Sales Inc., Olsen 
Bros., and the Arizona Highway Depart- 
ment in Coconino County; by Gila Valley 
Block in Graham County; and by Perkins 
Cinders Inc. in Navajo County. The product 
was used for aggregate, terrazzo and ex- 
posed aggregate, and road construction. 

In other crushed stone applications, mar- 
ble was quarried by Andrada Marble Co. 
and Catalina Marble Co. in Pima County for 
such uses as fine aggregate, poultry grit, 
roofing granules, and terrazzo and exposed 
aggregate. Magma Copper mined a sand- 
stone in Pinal County for use as flux, and 
Magic Mountain Mining Co. mined sand- 
stone in Yavapai County. 
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Table 10.— Arizona: Crushed stone! sold or used by producers in 1985, by use 


(Thousand short tons and thousand dollars) 
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Use Quantity Value 

Coarse aggregate (+ 1-1/2 inch): Riprap and jetty stone ----------------------- 53 461 
Coarse aggregate, ed: 

Concrete te coari- ² « ² g cc Le Sai ĩ2AAA 1 6 

Railroad ba lla W 4,256 
Fine aggregate (-3/8 inch): 

Stone sand, concrete __________________________ Le 39 301 

"esie sand, beams mix or seal —— dd ee i id 

ning, undesignatettUUUuukk „ 

5 and fine ates: 

Graded road base or subbase g 447 W 

Unpaved road surfacingggggggg2 „„ ⸗»„„„„„ 205 667 

Crusher run or fill or UA  - oo eL ae a uei y LE = 161 2 

Other constructionn”ꝰTmô·ẽ· 2222222222222222222- 598 1,955 
Agricultural: Other E Her curet EUN DEUS W 215 
Special: 

Roofing randlſdſdſdſdſdſdſdſddssgssg W 13 

Other miscellaneous 4,039 13,547 

Other une, ee ee eke Sebo eS 341 1,688 

AD tte í ⅛ ˙— »ꝓ-iʒũ ðo-wiͥJ k ð 88 5,929 23,111 


W Withheld to avoid disclosing company proprietary data; included with “Other miscellaneous.” 


Includes dolomite, granite, limestone, marble, sandstone, volcanic cinder and scoria, and miscellaneous stone. 


Includes stone used in terrazzo and exposed aggregate, and stone used for other construction and maintenance 


purposes. 
Includes stone used in cement and lime manufacture, other fillers or extenders, . aggregate, paper 


manufacture, porcelain, waste material, sulfur oxide removal, and data indicated by symbo 
Includes production reported without a breakdown by end use and estimates for nonrespondents. 
5Data may not add to totals shown because of independent rounding. 


Dimension.—Hazel Bowman quarried a ofthe product declined. 


small amount of sandstone in Coconino 
County for use as flagging. 

Sulfuric Acid.—Arizona ranked first in 
output of sulfuric acid recovered as a by- 
product in copper smelters. The State's 
copper industry supplied almost 34% of the 
Nation's byproduct sulfuric acid. Although 
the domestic supply remained essentially 
the same, declining just 0.596 in output, 
Arizona production fell nearly 896 in quan- 
tity and 2096 in value as two smelters were 
idled. Sulfuric acid production in the State 
was 1,106,509 short tons valued at $11,526. 
The marketing of sulfuric acid and the 
position of the industry as related to south- 
west copper production was discussed in the 
literature.* 

Vermiculite (Exfoliated).—W. R. Grace 
& Co. produced exfoliated vermiculite at its 
plant in Phoenix from crude vermiculite 
shipped into the State. The product was 
marketed for use principally in fireproofing, 
concrete aggregates, and block insulation, 
followed by horticulture applications, loose- 
fill applications, and plaster aggregates. 
Output and sales increased; however, value 


Zeolites.—In 1985, East West Minerals 
Inc. acquired Anaconda's zeolite properties 
near Bowie, Graham County. The compa- 
ny's estimated reserves in Arizona, Califor- 
nia, Nevada, and Oregon totaled 1.2 billion 
tons.“ 


State Mineral Officer, Bureau of Mines, Denver, CO. 
3 Gennaro, N. Arizona Mining: Decline of an Indus- 
ry. Ariz. Econ., Dec. 1985, p. 4. 
UIN iemuth, N. J. Exploration, 1985: Arizona. Min. Eng., 
v. 38, No. 5, May 1986, pp. 323-324. 
*Ruseell, W. Asarco Is Well Along With Sacaton Mine 
Reclamation Project. Arizona Pay Dirt, No. 547, Jan. 1985, 


5Beard, R. R. The Primary Copper Industry of Arizona 
in 1985. Arizona Department Mines and Miner. Resour., 
Spec. Rep. No. due Oct. D su 

Epler, B. Phelps the Pumps—Famous 
Bisbee Mines are Flooding. Arizona Pay Dirt, No. 552, 
June 1985, pp. 1, 4A-6A. 
ucker for Fine Old Machinery Takes a Last 
Look at Bisbee's Junction Pump Station. Arizona Pay Dirt, 
No. 558, ay a 1985, pp. 8B-12B. 
| Junction Corrections, Flooding Prog- 
„ 3 "ern Dirt, 3 554, Aug. 1985, p. p. 188. 

TPeacor, D. R., P. G. Schnorrer- Kohler ane 
R. A. Bideauz. Mammothite: A New From 
Arizona and Laurium, Greece. Minera aa] Rec., v. 16, 
No. 2, Mar. -Apr. 1985, pp. ir 120. 

Engineering and ournal. Marketing Cogener- 
ated Smelter A Acid. V. 187, No. + May 1985, pp. 31.33 

5 e T. H. Zeolites. Min. Eng., v. 38, No. 5, May 1986, 
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Commodity and company 


Cement: 
Arizona Portland Cement Co., a 
division of California Portland 
Cement Co., a subsidiary of 
CalMat Co. 
Phoenix Cement Co.,! a division of 
Gifford-Hill and Co. 


Cinder (volcanic): 
Flagstaff Cinder Sales Ine 


Superlite Builders Supply, : lee 
iary of U.S. Industries 


uda Filtrol Partnership, of 
Kaiser Aluminum & Chemical 
Corp. and Chevron Corp. 

McKusick Mosaic 


Copper: 
Anamax Mining Co, Twin Buttes 


ASARCO Incorporated: 
Hayden Unit 


Mission Complex? ** _ _ __ 
Silver Bell Unit . _ 


rus Metals Co., a division of 
rus Minerals Co., 
(formerly Amoco Minerals Co.): 
Cyprus Bagdad Copper Co. 


Cyprus Johnson Copper Co 


Duval Corps ,a subsidiary of 
Pennzoi 
Sierrita Mine- sé 


een Consolidated Copper 


of Stand- 


Kennecott, a subsidi 
y Mines 


ard Oil Co. of Ohio, 
Div.? 3 4 


Copper Co., a subsidiary 

Newmont Mining Corp., San 
Manuel Div.“ 5 € 

Noranda Lakeshore Mines Inc., a 


subsidiary of Noranda Mines Ltd. 


Phelps Dodge Corp.: 
pper Queen Branch ..... 


Douglas Reduction Works 


Morenci Branch? 3 3 


New Cornelia Branch 
Pinto Valley Copper a sub- 


Corp., a 
Corp. St of Newmont Mining 


See footnotes at end of table. 
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Table 11.—Principal producers 
Address Type of activity 
Box 338 Quarry and dry- poem 
Rillito, AZ 85246 4-rotary-kiln p 
2505 West Beryl Quarry and dry- 
Box 35395 T KE t 
Phoenix, AZ 85069 
Old Bor 2186 66 Quarry /: 
4180 Wa Tormey” n pit mine and crushing 
Box 23168 Oda 
Phoenix, AZ 85063 
Box 155 Open pit mine 
Sanders, AZ 86512 
Route 1, Box 35-D Surface mine 
Globe, AZ 85501 
1814 South 7th Ave. Open pit mine 
Phoenix, AZ 85007 
Box 82870 Surface strip mine 
Louisville, KY 40232 
Box 127 n pit and underground 
Sehuarita, AZ 85629 ne and mill. 
' Smelter and acid plant 
Harden, AZ 85235 | 
Box 111 Open pit mines and mill 
Sahuarita, AZ 85629 
Silver Bell, AZ 852700 Open pit mine, mill, leach 
dumps, precipitation 
plant. 
Box 245 "ld. it e mill, dump 
Bagdad, AZ 86321 each, sol lvent extraction- 
Drawer R ren pit mine, heap leach, 
Benson, AZ 85602 solvent extraction- 
_ electrowinning plant. 
Box 1 t mines, mill, 
Sahuarita, AZ 85629 “Teach Mant precipita- 
me 8 mill, dump 
Claypool, AZ 85532 En solvent vent extrac- 
Mi eia custom 
smelter, sulfuric acid 
plant continuous-cast-rod 
abrication plant. 
Box 9 Open pit mine, leach 
Hayden, AZ 85235 dumps, precipitation, vat- 
, solvent extrac- 
plants, smelter. 
Box M Unde mine, mill, 
San Manuel, AZ 85631 , refinery, contin- 
uous-rod casting plant. 
Box C-6 In situ mine and sol- 
Casa Grande, AZ 85222 vent extraction- 
electrowinning plant. 
Hig hway 92 Underground mine, leach 
Bisbee, AZ pas er Are aug ; 
preci i t. 
Drawer E Smelterrr‚ 
Douglas, AZ 85607 
Morenci, AZ 85540 Open pit mines, milla, tail 
ings leach plant, leach | 
dumps, precipitation 
Drawer 9 mes E aime gill: d 
wer e, an 
Ajo, AZ 85321 zer 
Box 100 Open pit mine, mill, leach 
Miami, AZ 85539 dumps, in-place j 
precipitation plants, 
solvent extraction- 
plants. 


Cochise. 


Gila. 


Yavapai. 
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Table 11.—Principal producers —Continued 


County 


Commodity and company Address Type of activity 
G 
National n opsum Co.: 
Bond Building Products Box 20863 RTT! 
BN G Pit Ster Rot 2 Bo Open pit and crushing 
ypsum Pit ute, Box 3990 n pit mine 
Pinal Mammoth G Co Ban 1208 n ef i 
i ypsum Co pit mine 
Su Com 11 2402 80th 191 . Quarries and plant 
or panie '. ve and plant 
Te Phoenix, AZ 85005 d 
Can-Am Corp., Paul Lime Div Drawer T Quarry and 8 lime kilns ...— 
Douglas; AZ 85607 
Genstar Lime Co., a division of Box 197 Quarries and plant 
Corp.” Peach Springs, AZ 86434 
Perlite: 
Harborlite In Box 960 Open pit mine and plant 
Superior, AZ 85273 
Sil-Flo in0eOQOQQe  - Box 127 77. so a 
Superior, AZ 85273 
Pura Vall Block Co Box 465 Open pit mi 
3 n pit mine 
EN * Safford, AZ 85546 
Southwest Salt Co., a subsidiary of Box 1237 Solar evaporation of brine 
Morton-Thiokol inc. Ec Park, AZ from wells. 
9 subsidiary Box 52012 Open pit mines and plants 
a x n pit mines P 5 
of ia Portland Cement Phoenix, AZ 85036 
Co., a subsidiary of CalMat Co 
Granite Construction C0 4115 East Illinois Pitica a ee eres 
Box 27557 
Tucson, AZ 85726 
Tanner Co., United Metro Div a d 19th Ave. Open pit mines and plants 
x 
Phoenix, AZ 85036 
Union Rock and Materials Corp 2800 E Central Ave. V 
x 
Phoenix, AZ 85066 
Andrada Marble o 4901 East Drexel Rd. Quarr 
Tucson, AZ 85706 
Arizona Granite 7401 West Villa Rita Dr. zu ĩðA ae as 
MEET 7 Mp 
ranite Supplies rand Ave. „„ 
Bi Mountain Mining — CURE P 
ountain Mining Ine % eee sew Se 
Mesa, AZ 85205 "s 
Robert E. McKee Ine Box 107 Quarry and crushing plant 
Peach Springs, AZ 86434 T 
Vermiculite (exfoliated): 
W. R. Grace & Co., Construction 4220 West Glenrosa FAA! 
Products Div. Phoenix, AZ 85019 
1 Also 
3Also gold. 
Also lead 
*Also silver. 
Also molybdenum. 
Also lime. 


7 Also limestone. 


Digitized by Google 


The Mineral Industry of 
Arkansas 


This chapter has been prepared under a Memorandum of Understanding between the 


Bureau of Mines, U.S. 152 sa 
Commission for collecting i 


ent of the Interior, and the Arkansas Geological 
rmation on all nonfuel minerals. 


By James R. Boyle! and William V. Bush? 


The value of Arkansas nonfuel mineral 
production in 1985 was $256.7 million, a 
decrease of nearly $16 million from that of 
1984. Output of most nonfuel minerals 
decreased, reflecting the sluggish economy 
of the State. Leading industrial mineral 
commodities in terms of value were bro- 
mine, cement, crushed stone, and sand and 
gravel. The State was a major producer 
nationally of abrasives, bauxite, and bro- 
mine. Crushed stone and sand and gravel, 
basically construction minerals, contributed 
significantly to the State's economy, serving 


both local and regional markets. 

Arkansas ranked first nationally in out- 
put of bauxite, bromine, and special silica 
Stone for abrasive products (oilstones and 
whetstones) was second in crushed sand- 
Stone; and third in kaolin. Despite its na- 
tional importance with regard to several 
minerals, the State ranked 29th in the 
Nation in value of nonfuel minerals pro- 
duced and 24th in value of industrial miner- 
als. Arkansas produced 1.4% of the Nation's 
industrial minerals, valuewise. 


Table 1.—Nonfuel mineral production in Arkansas! 


1984 1985 
Mineral 
Quantity Value Quantity Value 
0%0 a . thousand short tons_ _ 1,019 $1,838 1,052 $10,769 
PPP a ct La NA 200 NA 200 
Sand and gravel: 

70 A AEEA thousand short tons 8,384 23,786 *8,500 924,400 
Industriallll 22222222-2-2 ut. 459 6,207 412 5,414 
Crushed- -------------------- cca do—  *15 €59,800 14,815 60,874 
Anon in TERR casas mci i 5 PERS si M 5 805 

Combined value of abrasives, bauxite, bromine, cement, gypsum, 
lime, talc, tripoli (1984), and vanadium ........-------- XX 174,191 XX 154,735 
TOL] o on ee mui TA XX 212,628 XX 256,697 


55 NA Not available. XX Not applicable. 
as measured 


by mine shipments, sales, or marketable production (including consumption by producers). 
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Table 2.—Nonfuel minerals produced in Arkansas in 1984, by county! 


County 


—_ ae ae — ee ow om om am ame ow ow we — ew ow oe om am om am om — e — == of —— 


Minerals produced in order of value 


Sand and gravel. 
Do. ES 
Do. 
8 vel, cla 
and gravel, clays. 
Sand and gravel. 


Send and sravel. cla 
an vel, clays. 
pes and pu 


ys. 
Sand and gravel. 
Do. 
Do. 


Abrasives, sand and gravel. 
Sand gravel. 


Sand and gravel, clays. 


Clays, sand and gravel, abrasives. 


Cement, um. 
ee gravel, lime. 


De. 
Sand and gravel, clays. 
Sand ane raval 


Cement, sand and gravel. 
d and gravel. 
Sand end gravel, clays. 


Do. 
Clays, sand and gravel. 
Sand and gravel. 


Bauxite, lime, sand and gravel, talc. 


Sand and gravel, clays. 
Sand and gravel. 


Bromine. 
Sand and 


gravel. 
Stone (crushed), vanadium, gem stones. 


1No production of nonfuel mineral commodities was reported for counties not listed. 


*Data not available by county for minerals listed. 


Table 3.—Indicators of Arkansas business activity 


19887 1984 1985P 
Employment and labor force, annual average: 

, ß M cL LL DL P Adis thousands 2,325 2,346 2,859 
Total civilian labor forte do- 1,028 1.041 1.051 
ere; wĩ0ꝛr f k LC t ui percent 10.1 8.9 8.7 
Employment (non agricultural): 

ining JV ⁵ðV/ê cet 8 thousands 5.3 5.6 5.4 
Metal mining do- 2 2 W 
Nonmetallic minerals except fuel do. ___ 12 1.2 1.8 
Coalminihg — —- ec zu ĩé—Ä4!! ĩᷣͤ a do- 3) 3) W 
Oil and gas extraction ~- „„ do- 4.0 4.1 3.8 

Manufacturing totaaaall“.l“.LNnLLULdlllnn 222 L 22222 do... 200.8 218.0 210.2 
Primary metal industrie do — 6.6 7.9 7.7 
Stone, clay, and glass produe ts do... 4.7 49 4.8 
Chemicals and allied produ et do- 6.3 6.0 5.9 
Petroleum and coal produ et do- 1.4 1.2 1.1 
J⁴a“m •] ꝶ⅛. e ð iL a y Lt LT do— 30.0 33.7 36.1 
Transportation and public utilitiessss do... 42.7 45.4 47.4 
Wholesale and J)GCCC0ĩ0õ˙ã—0;¹0 nann ʒ do- 163.0 172.9 181.8 
Finance, insurance, real estatkkk LLL ccc do — 34.1 35.6 36.6 
SeFVICPR o oc rf 88 do- 128.6 184.5 189.8 
Government and government enterprises do... 137.3 139.5 143.3 
Toul cea do- 741.3 780.2 800.1 

Personal income: 

66.1111 ³⁰Ü..w.-. A ðWAAi 8 millions .. 321,230 $23,888 624, 707 

Por CONN dds m yy ß y eet ae $9,132 89,971 $10,476 


See footnotes at end of table. 
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Table 3.—Indicators of Arkansas business activity —Continued 


1983" 1984 1985P 


Hours and earnings: 
Total average weekly hours, production workers ---------------------- 40.1 40.5 40.2 
Total Te WN earnings, production workerss 87.0 $1.3 $1.6 
Earnings by ET 
Farm i uum NON Uo ³⁰ù ðâ2 T millions $664 61.137 $1,076 
%% rl ti mon celi c lE y Ai do $13,902 $15,308 $16,269 
71) 7 a CERIS Fe 8 do- $1 $167 
, . . ed mE do- $5 $6 $9 
Nonmetallic minerals except fuels___ - -- ------ --------- HUE ni 552 3 
% ð ra eae ĩ NORIS o 
Oil and gas extraction ~- -------------------------- do — $127 $134 $128 
Manufacturing total. |... - - - -—--- —-—--—---—----—---——-——————— 02 33,705 . $4,101 $4,179 
metal industrie do- $1 210 
Stone, clay, and 11 — pred 88 do— - $95 104 $106 
Chemicals and allied produetrss „ do... $184 $175 $170 
Petroleum and coal product do— $48 $41 $39 
Sl. 8 do- $859 $999 $1,055 
tion and public utilities do- $1, k $1,462 
Wholesale and retail trade do- $2,402 2,613 768 
ce, insurance, real es tat do- 36 8739 
J ⁰eq ³ D do- $2,460 82, 707 $2,948 
Government and government enterprises do— $2,294 22, 510 $2,136 
Construction activity: 
Number of private and public residential units authorized) h) 10,070 9,802 9,985 
Value of nonresidential construction* ______________________ millions 3282.5 3399.4 $415.8 
Value of State road contract awards do____ $115.4 $169.6 $160.0 
Shipments of portland and masonry cement to and within the State 
thousand short tons 696 761 818 
Nonfuel mineral a value: 
Total crude mineral valtrtrt:-n „ millions $2464 $272.6 $256.7 
Value per capita —(————P— — ——————á $106 $116 $109 


PPreliminary. "Revised. W Withheld to avoid disclosing company proprietary data. 

1Bureau of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 
sources. 

*Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 

Less than 50 employees. 

41983 data based upon 16,000-place sample; 1984 and 1985 data based upon 17,000-place sample. 


5 per ruta We of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
ureau 
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Figure 1.—Value of stone and total value of nonfuel mineral production in Arkansas. 
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Figure 2.—Principal mineral producing localities in Arkansas. 
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Trends and Developments.—The Arkan- 
sas economy was sluggish during the year 
as evidenced by employment in mineral- 
related sectors. Compared with 1984 levels, 
construction employment increased slight- 
ly, but that of mining, primary metals, 
Stone, clay, and glass remained constant or 
decreased. Additionally, national markets 
for bauxite and bromine products declined. 
Arkansas Chemicals Inc. announced closure 
of its El Dorado bromine operation late in 
the year. Increased imports and decreased 
usage of bromine in gasoline resulted in 
reduced market demands. The Aluminum 
Co. of America (Alcoa) operated its bauxite 
operation at reduced levels during the year. 
Reynolds Metals Co. shut down its Arkadel- 
phia and Jones Mill reduction plants, and 
Umetco Minerals Corp. closed its vanadium 
operation at Hot Springs late in the year. 
In contrast, Alumax Mill Products Div., 
AMAX Inc., began construction of an alumi- 
num rolling mill and melt shop at Texar- 
kana. Mac Steel Div. of Quanex Corp. dedi- 
cated a new specialty bar plant at Fort 
Smith. 

Employment.—The unemployment rate 
dropped from 8.9% in 1984 to 8.7% in 1985. 
Mining employment declined by 200 work- 
ers. The number of unemployed in Arkan- 
sas dropped from 93,000 in 1984 to 91,000 in 
1985. 

Legislation and Government Pro- 
grams.—The Arkansas Legislature meets 
biennially and was in session in 1985. The 
legislature enacted Act 447, Mining and 
Processing Exemption, which exempts open 
pit and underground mining and processing 
of ore from pits at least 50 feet deep from 
State and local sales and use taxes on 
natural gas, liquefied petroleum gas, and 
electricity. The Joint Performance Review 
Committee of the Arkansas Assembly voted 
to make a study on mineral taxation. The 
committee will review laws and procedures 
relating to the ad valorem assessment and 
taxation of mineral interests that have been 
severed from the surface interest in lands, 
which are owned by a person or entity other 
than the owner of the surface interest. The 
. committee is required to report its findings 
and recommendations, including proposed 
legislation, to the 1987 session of the gener- 
al assembly. 

The Arkansas Department of Revenue 
received $21.4 million in severance taxes in 
1985, down from $23.8 million in 1984. 


Severance taxes were received from oil ($20 
million), natural gas ($428,000), brine 
($424,000), sand and gravel ($310,000), coal 
($1,900, and miscellaneous minerals 
($184,000). 

The Arkansas Department of Labor, in its 
annual report, stated that 168 nonfuel 
mines operated in the State and produced a 
total of 21.3 million short tons of minerals. 
Additionally, seven coal mines in Franklin, 
Johnson, and Sebastian Counties produced 
nearly 50,000 short tons of coal. 

The University of Arkansas Agricultural 
Experiment Station continued research on 
reclaiming strip mined lands in the bauxite 
region of central Arkansas. The studies 
evaluated the use of sewage sludge, fertiliz- 
er, brown lime, agricultural lime, and fly 
ash for pH control. Fertilizer and sewage 
sludge are equally effective as a source of 
nitrogen while fly ash and agricultural lime 
were superior to brown lime for long-term 
pH control. 

The Arkansas Geological Commission 
(AGC) continued its programs focusing on 
the prudent development and use of the 
mineral, water, and energy resources of the 
State. Outside geologic interest centered on 
base metals, diamond, lignite, oil and gas, 
and silver exploration. Primary drilling ac- 
tivity has been in the frontal Ouachita 
Mountains with limited drilling in the 
southern Ouachitas. About 33,000 feet of 
core samples from the Milchem barite oper- 
ations in Montgomery County were donated 
to the AGC repository. The AGC completed 
its third phase of the Midcontinent Strate- 
gic/Critical Minerals Program of the U.S. 
Geological Survey (USGS). The phase in- 
cluded a tectonic map, an isopach and 
lithofacies map of Mississippian Limestone, 
and an east-west cross section of Mississip- 
pian Limestone of an area in Arkansas 
north of 36* latitude. Efforts continued on 
the development of data on the lignite 
resources of the State. A report, "Arkansas 
Lignite Investigation," was published with 
other lignite-related reports planned. The 
AGC, in cooperation with the USGS and the 
Oklahoma Geological Survey, entered the 
second year of a multiyear program to 
evaluate the economic potential of the Oua- 
chita Mountains with emphasis on geologi- 
cal and geophysical mapping. AGC contin- 
ued its advisory role in reviewing mining 
and reclamation plans and landfill permits. 


84 MINERALS YEARBOOK, 1985 


REVIEW BY NONFUEL MINERAL COMMODITIES 


INDUSTRIAL MINERALS 


Of the total 1985 value of nonfuel miner- 
als in the State, the major portion was 
attributed to industrial minerals. 

Abrasives (Natural).—During 1985, four 
companies mined novaculite for oilstone 
and whetstone products; mine production 
and value decreased from that of 1984. 
Arkansas ranked first nationally in output 
of special silica stone abrasives. Finished 
stone production accounted for 78% of both 
the total value and the total quantity of 
special stone products sold or used by do- 
mestic producers. Novaculite, a dense, hard, 
fine-grained metamorphosed chert of vir- 
tually pure silica, was mined in Garland 
County by Norton Co. Oilstones Inc., Hiram 
A. Smith Whetstone Co. Inc., and Dan's 
Whetstone Cutting Co. Inc, and in Hot 
Spring County by Arkansas Whetstone Co. 
Inc. At all operations, output was relatively 
low with waste material ranging up to 9596 
of material mined. Limited applications 
were available for the waste material, but 
other markets were being sought. Several 
firms only finished small quantities mined 
by other companies in the State. These 
companies included Arkansas Oilstone Co., 
Hall’s Arkansas Oilstones Inc., Pioneer 
Whetstone Co., and Washita Mountain 
Whetstone Co. Buffalo Stone Corp. shipped 
deburring media from Garland County that 
was used to smooth rough edges of cast 
metal. 

Bromine.—Arkansas remained the larg- 
est domestic bromine producer and account- 
ed for about one-third of the world's output 
in 1985. Production and value decreased 
about 15% from that of 1984. Bromine 
occurs in brines in Columbia and Union 
Counties in the south-central part of Ar- 
kansas. The bromine industry is capital- 
intensive, with an investment of over $300 
million; Arkansas reportedly had 85% of 
the Nation's capacity to produce bromine 
chemicals. Two companies, Dow Chemical 
U.S.A. and Ethyl Corp., operated in Colum- 
bia County, while two others, Arkansas 
Chemicals and Great Lakes Chemical Corp., 
operated in Union County. The industry 
operated at less than 50% of capacity dur- 
ing 1985 because of competition from im- 
ports and limited markets. Current plans to 
reduce lead in gasoline in the United States 
and Europe will result in a decrease of both 
domestic and export markets, resulting in 


an oversupply of elemental bromine. Be- 
cause of limited markets, the industry 
planned expansions into other areas such as 
flame retardants, drilling fluids, and well- 
completion fluids. The industry continued 
to face mounting environmental concerns 
about deep well injections of both hazardous 
and nonhazardous waste materials. 

Rated capacity of the bromine producing 
plants in Arkansas was reported to be 
211,500 short tons of elemental bromine. 

The United States and Israel were nego- 
tiating a free trade pact, which by 1995 
would lift all tariffs on Israeli imports. The 
domestic bromine industry had objected 
because of unfair cost advantages through 
Israeli Government assistance. Domestic 
bromine companies predict that if a free 
trade area is established, imports of Israeli 
bromine products would increase from $9.7 
million in 1988 to $40 million by 1990. 

Late in the year, Arkansas Chemicals, El 
Dorado, announced the closure of parts of 
its bromine operation for an indefinite peri- 
od. Officials said reduced domestic markets 
and imports determined the decision to shut 
down. Great Lakes Chemical and PPG In- 
dustries Inc. each own 50% of the operation. 
The company indicated the plant would be 
down several months with the possibility of 
reopening early in 1986. 

Cement.—Portland cement shipments 
and value decreased from that of 1984; 
masonry shipments and unit values also 
decreased. Two companies, Ideal Cement 
Co., a subsidiary of Ideal Basic Industries 
Inc., and Arkansas Cement Corp., a subsid- 
iary of Arkla Inc., produced both kinds of 
cement at plants in Saratoga and Foreman, 
respectively. Both plants, with a total of five 
kilns, used the wet process. Major end uses 
for portland cement were ready-mixed con- 
crete, concrete products, building materials, 
and highway construction. Raw materials 
used included chalk, gypsum, iron ore, lime- 
stone, and sand. The Alcoa plant at Bauxite 
was one of three plants nationally that 
produced aluminous cement, a nonportland 
hydraulic cement. 

Late in the year, Arkansas Cement was 
sold to Ash Grove Cement Co., Overland 
Park, KS, for $38 million. The sale included 
Arkansas Cement's plant at Foreman and 
five distribution terminals: two in Arkan- 
sas, two in Louisiana, and one in Oklahoma. 

Clays.—The Arkansas clay industry pro- 
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duced common clay and kaolin with total 
output increasing over that of 1984. Produc- 
tion and value of common clay decreased 
from that of 1984, while production and 
value of kaolin increased substantially. 
Common clay was mined by 7 companies at 
14 pits in 10 counties; leading counties were 
Crittenden, Hot Spring, and Montgomery. 
Major uses were in brick and lightweight 
aggregate. Kaolin was mined by two compa- 
nies at three pits in Pulaski County, with 
Arkansas ranking third nationally in out- 
put. Output included unprocessed and cal- 
cined kaolin. 

Gem Stones.—Park authorities at the 
Crater of Diamonds Park in Pike County 
reported that nearly 57,000 visitors had 
recovered 699 diamonds compared with 
1,339 diamonds in 1984. Total weight 
amounted to 148.54 carats; the largest dia- 
mond recovered was 1.94 carats. Of the 
diamonds recovered, 24 were over 1 carat. 

During the year, renewed interest devel- 
oped over commercial mining of the dia- 
monds. The last request considered was 
rejected in 1981. Harvey-Boulle Mining 
Group of Dallas, TX, incorporated in the 
State as Arkansas Diamond Development 
Co. of Murfreesboro and reportedly leased 
3,000 acres of land surrounding the State 
park. The company advocated a $2 million 
exploratory phase of core drilling to deter- 
mine the amount of diamonds available. 
The State formed a committee to review 
proposals for mining. No action was taken 
during 1985. 

Other stones recovered in the State in- 
cluded agate, amethyst, jasper, quartz, and 
other semiprecious gems. 

Graphite (Synthetic).—Output and value 
of synthetic graphite decreased about 12% 
and 34%, respectively, from that of 1984. 
Arkansas ranked sixth nationally in the 
production of synthetic graphite. The elec- 
trodes produced were used in electric arc 
furnaces to melt scrap for production of 
steel. Great Lakes Carbon Corp. manufac- 
tured graphite at its plant in Ozark. Superi- 
or Graphite Co. produced electrodes at its 
Russellville plant, which was obtained from 
The Dow Chemical Co. in 1984. 

Gypsum.—Production and value decreas- 
ed from those of 1984. Crude gypsum was 
produced by Weyerhaeuser Co. in Howard 
County and Harrison Gypsum Co. Inc. in 
Pike County. Weyerhaeuser’s Briar Mine 
and plant was 1 of the top 10 producing 
units in the Nation in 1984. Calcined gyp- 
sum was produced by Temple Eastex Inc., 


Crittenden County, and Weyerhaeuser, 
Howard County. Production and value in- 
creased. 

Lime.—Output and value of quicklime 
decreased while that of hydrated lime in- 
creased compared with 1984 levels. Output 
of total lime remained at a relatively low 
level. Quicklime and hydrated lime were 
produced by Arkansas Lime Co., Independ- 
ence County. About one-half of the quick- 
lime produced is sold to Alcoa, which con- 
tinued to operate at reduced levels of capac- 
ity. 

Nitrogen.—Agrico Chemical Co., Blythe- 
ville, produced anhydrous ammonia during 
1985. The facility had a rated capacity of 
407,000 short tons. 

Perlite (Expanded).—Strong-Lite Prod- 
ucts Corp. expanded perlite shipped in from 
out of State at its plant in Pine Bluff. 
Output and value decreased; unit values 
increased slightly. Expanded perlite was 
used in concrete aggregates and horticultur- 
al applications. 

Quartz.—Various grades of natural 
quartz were surface mined and processed by 
Coleman Crystal Inc. and by Geomex Mine 
Services Inc. Coleman was the major domes- 
tic producer of lascas for electronics. Pri- 
mary output of Geomex was exported to the 
Federal Republic of Germany. Lascas is the 
silicon dioxide feedstock material used for 
cultured quartz production and for certain 
fused quartz end uses. 

Sand and Gravel.—Arkansas produced 
both construction and industrial sand and 
gravel in 1985. Total sand and gravel output 
was estimated to have increased slightly 
over that of 1984, with construction sand 
and gravel output increasing while industri- 
al output decreased. Unit value remained 
relatively stable. 

Construction.—Construction sand and 
gravel production is surveyed by the U.S. 
Bureau of Mines for even-numbered years 
only; therefore, this chapter contains only 
estimates for 1985. Data for odd-numbered 
years are based on annual company esti- 
mates made before yearend. 

Construction sand and gravel was the 
fourth leading commodity among the non- 
fuel minerals produced in Arkansas. The 
estimated increase in 1985 was basically 
due to a surge in construction activities, 
which started late in 1984 and maintained 
its momentum through 1985. Most oper- 
ations were relatively small with no individ- 
ual pit producing over 1 million short tons. 
In 1984, there were 68 operations in 38 
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counties; leading counties were Little River, 
Ouachita, and Pulaski. 

Industrial.—Six companies produced in- 
dustrial sand and gravel from six counties 
during 1985; output and value decreased. 
Producers were Arkansas White Rock Inc., 
Arkhola Sand & Gravel Co., Gifford-Hill & 
Co. Inc., Ideal Cement, Silica Products Co. 
Inc., and Turner Trucking Co. Major uses 
for industrial sand and gravel were foundry 
molds, glassmaking, and blasting abrasives, 
with most shipped by railroad. No one 
operation produced more than 500,000 tons. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; the 1984 chapter gave only 
estimates. Data for even-numbered years 
are based on annual company estimates 
made before yearend. 

Crushed.—Output of crushed stone de- 


creased for the fourth time in the last 5 
years. Material mined included limestone, 
granite (syenite), sandstone, slate, novacu- 
lite, and dolomite. Arkansas was second in 
the Nation in output of crushed sandstone 
and was one of the top three States in 
crushed slate production. 

Crushed stone was produced by 36 compa- 
nies at 45 quarries in 28 counties; leading 
counties were Pulaski, Lawrence, and Little 
River. Three quarries each produced in 
excess of 1 million short tons in 1985. The 
top 10 companies produced 80% of the 
crushed stone output. Shipments were 
mainly by truck with the material being 
used for cement manufacture, ballast, and 
aggregate. With output down, most oper- 
ations were intermittent or at reduced 
workweeks during the year. 


Table 4.—Arkansas: Crushed stone! sold or used by producers in 1985, by use 
(Thousand short tons and thousand dollars) 


Coarse aggregate (+ 1-1/2 inch): 


Riprap and jetty stone 
Utar o ca hs EE 


Combined coarse and fine tes: 
Graded bbase - 


er run or fill or waste __________________ 
Other construction 


Other miscellaneous" TUN e ee eee ee A 


1Includes limestone, dolomite, granite, sandstone, and slate. 


Fine aggregate (-3/8 inch): Screening, undesignated ....... 


Quantity Value 
a Rls a ETE ⁰⁰y IRR CO ges 802 3,276 
a AE a 8 3 9 
JJ ANES LEE 8 821 3,747 
2 8 460 2, 309 
nen ed ee nee eee oe AT 182 1,172 
JJC MERE CRM 1,478 6,846 
EHE eel SOs RPM 333 1,291 
Recién EU pA lati gt 2,678 10,892 
2322 ᷣ K i a UNS 114 404 
MH ? 1,805 7,404 
jd y oes ae es 57 275 
aoa a ens et i Se a 2,055 6,758 
777 ß ER 4,029 16,491 
— — ĩͤ v oe A 814,815 60,874 


Includes stone used for unpaved road surfacing, stone sand (bituminous mix or seal) and stone used for other 


construction and maintenance p 


urposes. 
Includes stone used for cure marl and other soil conditioners, poultry grit and mineral food, cement 


manufacture, flux stone, other fillers or extenders, chemicals, 


roofing granules, waste materials, and lime manufacture. 


‘Includes production reported without a breakdown by end use and estimates for nonrespondents. 
5Data do not add to total shown because of independent rounding. 


Dimension.—Dimension stone output in- 
creased since there was no production re- 
ported in 1984; output was well below the 
1983 production level. Dimension stone was 
quarried by three companies in Independ- 
ence and Logan Counties. 

Sulfur (Recovered).—Two companies re- 
covered sulfur from their operations with 
output and value decreasing. Phillips Petro- 
leum Co., Lafayette County, recovered sul- 
fur as a byproduct of petroleum refining at 
its McKamie plant while Ethyl, Columbia 


County, recovered sulfur during bromine 
extraction at its Magnolia facility. 
Talc.—The Milwhite Co. Inc. mined talc 
near Benton from its Congo Pit and process- 
ed the ore at its Bryant mill. Production 
and value increased significantly as de- 
mand for roofing materials and as an indus- 
trial filler increased; unit values increased. 
Tripoli.—Malvern Minerals Co. Inc., Gar- 
land County, remained the State's only 
processor of tripoli using material from 
inventory. Output was used primarily as a 
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filler with some used as an abrasive. 

Vermiculite (Exfoliated).—Strong-Lite, 
Pine Bluff, and W. R. Grace & Co., North 
Little Rock, exfoliated crude vermiculite 
from out of State with output decreasing; 
unit values increased. Exfoliated vermicu- 
lite was used for texturing paints and in 
aggregate, insulation, agriculture, and fire- 
proofing. 


METALS 


Although not a significant industry in the 
State, primary metal production was ex- 
panding and contributing to the well-being 
of the State. The metals industry depended 
mainly on out-of-State raw materials with 
limited output from sources in Arkansas. 
Developments in the iron and steel sector 
were being offset by reduction of activities 
in the aluminum industry. 

Aluminum.—Arkansas was 1 of 17 States 
with primary aluminum production facili- 
ties. Production and value decreased as the 
industry was impacted by high operating 
costs and low prices for aluminum. Rey- 
nolds operated its Jones Mill facility at 40% 
of capacity (50,000 short tons) and its Arka- 
delphia facilities at full capacity (68,000 
short tons) through most of the year. In 
August, Reynolds was notified by Arkansas 
Power & Light Co. of increased power costs, 
which would amount to an additional $20 
million per year. In September, Reynolds 
notified Arkansas Power & Light that it 
would terminate its power contract as of 
January 1, 1987; Reynolds was the largest 
single customer for electricity. In mid- 
October, Reynolds started shutdown of its 
primary aluminum facilities in Arkansas. 
The reason cited was that operating costs 
exceeded aluminum prices. Late in the year, 
Reynolds announced that the closures were 
permanent and took a $313.5 million write- 
down in the third quarter. The cable plant 
at Malvern and the continuous rolling mill 
at Hot Springs remained in operation. Dur- 
ing the year, Reynolds received aluminum 
ingots from Canadian Reynolds Metals Co. 
Ltd., Baie Comeau, Quebec. 

Alumax Mill Products Div. of AMAX was 
constructing a $100 million rolling mill and 
melting operation at Texarkana. The facili- 
ty was expected to go on-stream early in 
1986. 

Bauxite.—Arkansas continued to be the 
leading State in output of bauxite, even as 
output decreased slightly; unit prices in- 
creased. With the exception of 1984, output 
has decreased steadily since 1977. Produc- 


tion was from two operations in Saline 
County, Alcoa and American Cyanamid Co. 
Porocel Corp., Little Rock, produced activat- 
ed bauxite from purchased ore. Alcoa, 
which mined bauxite for its alumina refin- 
ing plant at Bauxite, operated at relatively 
low levels of capacity during the year. A bill 
signed by the Governor to exempt mining 
and refining operations from sales tax on 
gas and electricity would reportedly save 
Alcoa about $1.5 million per year. Late in 
the year, Alcoa announced curtailment of 
its alumina refining operations, which 
would also affect bauxite mining oper- 
ations. Alcoa continued to operate its spe- 
cialty alumina products plant utilizing alu- 
mina from its Point Comfort, TX, alumina 
plant. Alcoa had six main chemical produc- 
tion centers for producing hydrated, hydral, 
activated, calcined, tabular alumina, and 
calcium aluminate cements. Hydrates were 
used to produce aluminate and alum for use 
in water treatment plants. Hydral, an ultra- 
fine alumina hydrate, was used as a whiten- 
ing filler. Activated aluminas were used as 
dehydration agents and catalysts. Calcined 
aluminas were used in ceramics, refracto- 
ries, and abrasives. Tabular alumina was 
used as a feedstock for producing spark- 
plugs and other ceramics. Calcium alumi- 
nate cements were hydraulic binders for 
refractories. 

Norton Co. and Alcoa’s partnership in 
production of proppants (Norton-Alcoa 
Proppant Co.) resulted in the startup in 
July of a $50 million expansion of Norton’s 
facilities at Fort Smith. Output was increas- 
ed from 100 to 300 million pounds per year. 
Alcoa trucked calcined bauxite from its 
operations at Bauxite. The proppants were 
used in hydraulic fracturing to stimulate 
flow rate of oil and gas from wells. 

American Cyanamid processed and par- 
tially calcined bauxite for the production of 
aluminum sulfate, which was used in the 
paper industry and for water treatment. 

Iron and Steel.—Quanex started oper- 
ations at its $125 million specialty alloy bar 
plant at Fort Smith. It was reportedly the 
largest rotary continuous casting plant in 
the Nation, with a capacity of 280,000 short 
tons per year. Quanex produced seam-free 
carbon and alloy steel bars for the forging 
industry. 

Omega Tube and Circuit Corp. started 
operations at its $10 million welded tube 
plant in Little Rock. The 36,000-metric-ton- 
per-year plant will manufacture conduits 
for electric cable and wire. Omega is a 
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subsidiary of Western Tube and Conduit December. High inventories were cited as 
Corp., which is owned by Sumitomo Metal reasons for closure. The mill can produce 


Industries Ltd. of Japan. 


about 7,500 short tons per year of vanadium 


Commerical Metals Co. planned to install pentoxide, which was converted to ferrova- 
a steel rail rerolling mill at Magnolia. The nadium at the company’s plant at Niagara 
mill would supply steel T-posts at the rate Falls, NY. The mill at Hot Springs was 
of 60,000 tons per year. Industrial bonds scheduled to reopen in September 1986 
totaling $5 million were issued by Columbia after process modifications are completed. 


County to finance the project. 


- The modifications would allow the plant to 


The Arkansas Directory of Manufactur- use a wider range of raw materials. Arkan- 


ers listed six gray iron foundries, three steel gas was the leading State for output of 
foundries, and eight secondary smelters in vanadium. 


operation in the State. 


Vanadium.—Umetco Minerals, a subsid- igtate Mineral Officer, Bureau of Mines, Tuscaloosa, 
iary of Union Carbide Corp., was Arkansas’ AL. 


sole vanadium producer. The plant operated 


*Geologist, Arkansas Geological Commission, Little 
Rock, AR. 


through most of the year but closed in 


Table 5.—Principal producers 
Commodity and company Addreas Type of activity County 
Abrasives: 
| Hiram A Smith Wheesto Co. In 1500 Sleepy V. Quarry Garland. 
mi ne Co. Inc 1500 Sleepy Valley Rd. Quarry .------ 
cd Hot Springs, ARAWI 
poli: 
Malvern Minerals Co. Ine Box 1246 Mine Do 
Hot Springs, AR 71901 
Bauxite: 
Aluminum Co. of America! 1501 Alcoa Bldg. Mine and plant Saline. 
Pi PA 15219 
American Cyanamid Co Be ve. Soe Oe See Do 
Wayne, NJ 07470 
Bromine: 
Arkansas Chemicals Ine Route 6, Box 98 Brine wells and Union. 
El El Dorado, AR 2 plant. 
Dow Chemical U.S.A., Magnolia plant Cente „ 2 ets Columbia. 
Midland, MÀ 
Ethyl Corp., Arkansas Div |... mcd c ice Do 
Magnolia, AR 71753 
Great Lakes Chemical Cor x 2200 „ Union 
West Lafayette, IN 47906 
Cement: 
Arkansas Cement Corp., a subsidiary Box 25900 Plant Little River. 
of Ash Grove Cement Co.! Overland Park, KS 66225 
Ideal Cement Co., a subsidiary of Ideal Box 8789 pet 200 5222 205% Howard. 
E ani Industries Inc.! Denver, CO 80201 
Acme Brick Co., a division of Justin Box 425 Pits and plant Hot Spring and 
Industries Inc. Fort Worth, TX 76101 Sebastian. 
Arkansas htweight Aggregate Corp El Dorado, AR 71780 Pit and plant Crittenden. 
Eureka Brick & Tile Co |... „ Box 379 Mine Johnson. 
Clarksville, AR 72830 
A. P. Green Refractories Co., a subsid- Box 6057 Pit and plant Pulaski 
5 jary of United States Gypsum Co. Little Rock, AR 72216 
n Gypsum Co. Ine Box 336 Mine Pike. 
Lindsay, OK 73052 
Weyerhaeuser Co., Dierks Div ______ Route 4, Box 78 Mine and plant Howard. 
bus Nashville, AR 71852 
e: 
Arkansas Lime Co., a subsidiary of Box 2356 Quarry and plant Independence. 
Rangaire Corp Batesville, AR 72501 
Perlite (expanded? 
Strong-Lite Products Corr Box 8029 Plant n Jefferson. 
Pine Bluff, AR 71611 
Sand and gravel: 
Construction (1984): 
Jeffrey Sand co Box 998 Fit Faulkner, 
Fort Smith, AR 72901 Pulaski, 
Sebastian. 
St. Francis Materials Co., a division Box 999 Pits and plants. .. — Calhoun, 
of Ben M. Hogan Co. Inc. Forrest City, AR 72335 i 
Poinsett, 
St. Francis. 


See footnotes at end of table. 
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Table 5.—Principal producers —Continued 


Commodity and company 


Sand and gravel —Continued 


Industrial: 
Gifford-Hill & Co. Inc. 


ranite: 
Freshour Construction Co. Ine 
McGeorge Contracting Co. Ine 
n Mining & Manufac- 
Limestone: 
McClinton-Anchor Co., a subsidiary 
of Ashland Oil Inc. 


Slate: 
Bird & Son ine 


Sulfur (recovered): 
Ethyl Corp., Arkansas Dv 


alc: 
The Milwhite Co. Inc. — 


Vanadium: 
Union Carbide Corp., Metals Div 


Vermiculite (exfoliated): 
W. R. Grace & Co 


, Also produced limestone. 


Address 


Shreveport, LA 71106 
Box 29 


Guion, AR 72540 


Box 7 

Pine Bluff, AR 71611 
3M Center, 223-4N-05 
St. Paul, MN 55144 
Boz 756 

Fayetteville, AR 72701 
Box 2608 

Batesville, AR 72501 
Box 1627 

Fort Smith, AR 72901 
Boz 5606 

Texarkana, TX 75501 
Box 2860 

Little Rock, AR 72203 


Box 1190 
Conway, AR 72032 


Drawer 1 
ed "AR 71943 


8 AR 71753 
124 Adams 
Bartlesville, O 74004 
Box 15038 

Houston, TX 77020 


per 6, Box 
ot Springs, AR 71901 


62 Whittemore Ave. 
eo MA 02140 


Box 
Pine Bluff, AR 71611 


3A1so produced construction sand and gravel in Ouachita County. 


Type of activity 


Mine and mill .. .. _ 
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The Mineral Industry of 
California 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the California Department of 
One enol Division of Mines and Geology, for collecting information on all nonfuel 
minerals. 


By F. V. Carrillo, i J. F. Davis, and J. L. Burnett? 


California remained the leading State in 
the Nation in the production of nonfuel 
minerals. Value for 1985 rose to nearly $2.1 
billion, or about a 5% increase from that 
reported in 1984. The increase in value was 
attributed to continued growth in the con- 
struction industry and a generally improv- 
ing economy in the State. Most industrial 
mineral operations were functioning near 
capacity throughout most of the year. 


California ranked first nationally in the 
production of asbestos, diatomite, rare- 
earth concentrates, construction sand and 
gravel, sodium compounds, and tungsten, 
and was the sole producer of boron miner- 
als. It ranked second in the production of 
natural calcium chloride, portland cement, 
calcined gypsum, magnesium compounds, 
and sodium carbonate. 


Table 1.—Nonfuel mineral production in California! 


1984 1985 
Mineral ; Value : Value 
Quantity (thousands) Quantity (thousands) 
Boron minerals thousand short tons 1,367 $456, 1,269 $404,775 
Cement (portland). - - - -- - ---- -------------- do— 8,715 520,026 9,462 601,506 
VES tO MN ER CP DUE do... 2,100 23 2,208 800 
Gem stonesss „ NA 500 NA 550 
Gold (recoverable content of ores, etc. troy ounces. . 85,858 30,965 165,101 52,446 
Gypsum = oe eee thousand short tons 1,882 12,443 1,332 12,201 
Mime = cues eism eee eee EE do- 406 26, 827 367 24,183 
a d PLEA do... 80 1,600 T8 1,491 
Sand and gravel: 
Construction do— 102,420 360,427 112,800 *430,000 
nander... er ETE do— 2.281 39,176 2.255 37,484 
8 (recoverable content of ores, etc.).. thousand troy ounces_ — Ww W 115 709 
ne: 
Crushed. LLL LL LL 22 thousand short tons €38,600 €158,000 41,199 174,895 
Dimension 0—— 22 62,990 2,449 
//%C·ê· AAV do— __ 74 1.642 100 2,498 
Combined value of asbestos, calcium chloride, cement 8 
clays (fire clay), copper, diatomite, feldspar, iron ders (1984), 
magnesium compounds, mo enum, t, perlite, potassium 
€: rare-earth metal eee salt: sodium carbonate, 
um sulfate 5 ore and concentrate, wollastonite 
(1984), 4), and value indicated by symbol Vw XX 7860, 085 XX 323,014 
P1C—ꝙ7ꝙ7)ꝙ)ꝙ))77U f ———— ——— SN XX 71,995,236 XX 2,094, 196 
"Revised. NA Not available. W Withheld to avoid disclosing company proprietary data; value . 


“Estimated. 
included with “Combined value” figure. XX Not applicable. 
1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
2Excludes fire clay; value included with “Combined value" figure. .9] 
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Table 2.—Nonfuel minerals produced in California in 1984, by county! 


County Minerals preduced in order of value 

Alam... Sand and gravel, salt, clays. 

zi p uem as Sand and gravel, clays. 

c RS Sand and gravel. 

Calaveras ß eee ee Asbestos, sand and gravel, talc, cement. 

up: 2 25 D Sand and gravel. 

Contra Costkd aaa 4444444444 Sand and gravel, lime, clays. 

Del Nortekeekke 2s l2 22 Sand and gravel, gold. 

JF)ööô· AAA ee eee Sand and gravel, gold, clays, silver. 

e a Bo deem Lt Sand and gravel, lime. 

Humbolgde. Sand and gravel. 

ll em ee Gypsum, gold, lime, sand and gravel, silver. 

Do A nae . LL E Boron minerals, tungsten, sand and gravel, talc, perlite, clays, 
molybdenum, pumice, copper, gold, silver. 

Keinen 88 Boron minerals, cement, clays, sand and gravel, gypsum, gold, silver, 

Kings à copper, tungsten, lead. 

——————— C ypsum. 

1CCC/ö§;à— ² ⁵ . 8 Sand and gravel. 

JYWWWSWASWW5WW55ASAWG565A5G5—6d n ec Sand and gravel, diatomite. 

Los Angeles Sand and gravel, lime, clays, tungsten. 

Made. 9mm Coes. pate sand and gravel, pumice. 

Mari 2-25 ee Se ie Sand and gravel, clays. 

Mariposa _____~~_______-___-___ _ Sand and gravel. 

Mendocino n 

...r. es LeumE ee Peat, sand and gravel. 

GGG 8 Pumice, clays, gold, silver, talc, sand and gravel. 

Monterey9hyk? 222222-2- Magnesium compounds, lime, sand and gravel. 

NaDaR uu oua uere e LL E Salt, sand and gravel. 

Nevada unu nec 8 Sand and gravel, Part he 

Orange- ---------------------—-— Sand and gravel, feldspar, clays. 

4 7. oa te S Sand and gravel, clays. 

Pluma 2. oe AAA Sand and gravel. 

Riverside .. eue «„ Cement, sand and prave iron ore, clays, wollastonite, gypsum. 

Sacramento Sand and gravel, clays. 

San Benito sand and gravel, clays. 

San Bernardino Cement, sodium te, boron minerals, rare-earth minerals, 
sodium sulfate, sand and gravel potassium salts, calcium chloride, 
clays, salt, lime, iron ore, feldspar, talc, gypsum. 

San Diego Sand and gravel, feldspar, salt, magnesium compounds, gypsum. 

San Joaquin... 22222 2222.2-- Sand and gravel, lime, gold, silver. 

San Luis Obispo ~- --------------- Sand and gravel, gypsum. 

San Mateo Magnesium compounds, salt. 

Santa Barbara . ~~. .._~ ~~ Diatomite, sand and gravel, lime. 

Santa Clarazas·g:s Cement, sand and gravel. 

Santa Cruz ____________ ~~ _ Cement, sand and gravel, clays, peat. 

QUID C ———— eee cae Cement, sand and gravel, clays, copper. 

J%½0ôöĩ5—Ebd Gold. 

e eee ee oe Gold, silver, pumice, sand and gravel. 

%%% AAA ee See Sand and gravel. 

8ſt ſ cime esum be Do. 

Stanislaun ss Sand and gravel, gold, clays, silver. 

Süte dco 8 Sand and gravel, clays. 

Tehama oou el eei Sand and gravel. 

Triniy...- enel. heces Do. 

ghi, ESI" Do. 

1 %%% 8 Sand d J cla 

ONUUlS o ee es ee eee ee LE. and gravel, clays, gypsum. 

ONO cu d eiu Mese ee Sand and gravel, lime. 

Il Gold, sand and gravel, clays, silver. 

Undistribute? . |... Stone (crushed and dimension), gem stones. 


1No production of nonfuel mineral commodities was reported for counties not listed. 
Mata not available by county for minerals listed. 
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Table 3.—Indicators of California business activity 
1983” 1984 1985 
Em e and labor force, annual average: 
Popula )) ³˙üo³àͤ ͤ ͤ ⁰ A E thousands_ — 25,811 25,795 26,365 
Tos civilian labor force... ~~~ ek do- 12,269 12,619 12,987 
Unemploymennſddſdũllndlndlu !! percent 9.7 7.8 7.2 
Employment (non agricultural). 
U ³⁰˙»wmuu ³⁰ ⁰q m eteuee eee se thousands 48.1 50.0 50.6 
%% noc ee Le . es R do...- 1.7 1.6 1.7 
Nanmetallie minerals except fiel e ͤͤ do... 6.8 6.7 7.1 
Oil and gas extraction? 2 2L LLL LLL LLL LL 2c Lc NP 40.2 41.7 40.0 
Manufacturing totaaaaaalllèèXAnAnSss HAE, 1,949.8 2,065.5 2,089.5 
Primary metal industrie ee do. __ 43.5 42.6 41.6 
Stone, clay, and glass produettſ!3!ks do- 48.7 51.6 51.0 
emicals and allied produet3vvkss ~~. ---- do— 63.8 64.1 63.8 
Petroleum and coal products ~- ss do... 81.0 30.0 29.1 
Construction ..-------------------------- do— 369.3 445.2 482.3 
Transportation and public utilities do- 536.9 554.6 564.9 
Wholesale and I!!!! ⁵ ² 5mm y 88 do 2,9322 2,5014 2,615.4 
Finance, insurance, real estate _.__..________.-_-~--.---_- do- 661.7 694.2 780.5 
SJ o dd do_ - 2,345.1 2,509.5 2,681.6 
Government and government enterprises —— 1,724.3 = 1,747.4 1,794.5 
Tah a ee 8 do 9,965.8 10,578.8  10,965.3 
Personal income: 
J717õĩ ]⅛²Vn. gS na epe Lucie Lie S LI millions.. 3353, 949 909 $423,566 
Pèt Cea 00 MERERETUR RECEN 88 $18,984 $15,155 816,065 
iot. ini weekl h roducti ke 40.0 40.3 40.2 
average y hours, p on workers : . 
Total houri 85 8 vim Nera Web I M SUD AME $95 $95 1 
average hourly earnings, production workers _ - -- ----------------- F : : 
- pon mate minerals, except fuel) )))) $13.8 $14.4 15.1 
Farm income -- -- --------- -= —-—-—-—-——-———-—— millions. — $5,044 35, 610 $5,554 
S ͥ ‚ h ⁰ ũ Anh ⁰ͥ⁰yZyadd umm es 88 do. ..- 2,858 $280,904 ,207 
ining total 2 2 cse do $2,246 $2,527 $2,482 
Metal mining 22-22 -222222222222.2222-2 do- $61 $50 $66 
Nonmetallic minerals except fuels... 2 -__-- do____ $216 $251 $277 
Oil and gas extractio/ do- $1,960 $2,220 $2,1 
ulacturingtotal .—.— e.c y 8 do... $52,987 $58,308 $62,570 
ey metal industries .—.— - - ------------------—— do— $1,936 $1, $1,376 
one: ue CAN and dalia prod promus J S t abd geni cR do... $1,295 11868 31.480 
% ³ĩðV— ³ðW˙ "EH do- 1,825 1,955 i e 
Parvi pi Ex coal product „ do— 1.597 51.554 1.682 
—.—.— — adi Ve da 1708 419071 82084 
on ublic utilities MUN ; 
rere pad JJ ⁵¼¼-Z„0— do- 2, 300 839 751066 
8 insurance real estate ....— o ð eec as do— 16,654 $18,285 1 
SOPO as d do. .. $61,641 $70,778 8,141 
Government and government enterprises do— 1.271 847 676 
Construction activity: 
Number of private and public residential units authorized‘ __ ——- ---------—-- 172,721 225,501 271,396 
Value of nonresidential constructioa millions..  $8,821.5 $10,961.4 $12,183.8 
CCC F : 
pmen and masonry cement to and wi te 
thousand short tons 7,035 9,816 10,130 
Nenfuel mineral production value: 
Total crude mineral valdt uk millions..  $1,783.6 $1,995.2  $2,094.8 
Value per capita _ ~- - - - - --- -- -- LLL 444 1 ĩ «!( $70 $77 $79 


Bureau of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 
sources. 
*Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 


*Data may not add to totals shown because of independent rounding. 


*1988 data based upon 16,000-place sample; 1984 and 1985 data based upon 17,000-place sample. 


Sources: 
US. did of Mines. 


U.S. pepertment of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
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Figure 1.—Total value of nonfuel mineral production in California. 


Trends and Developments.—Industrial 
minerals accounted for the bulk of Califor- 
nia's nonfuel mineral production, compris- 
ing more than 95% of the State's mineral 
production value. In 1985, 31 mineral com- 
modities, including " metallic minerals, 
were produced in California. A rising trend 
continued in mineral production and value 
from a 1982 low, reflecting the continuing 
expansion of the State's economy. Explora- 
tion for and development of precious metals 
deposits continued throughout the year. 
California became the third leading gold 
producing State in the Nation, with new 
production from Homestake Mining Co.'s 
McLaughlin gold project in. Napa County 
commencing early in the year. 

Legislation and Government Pro- 
grams.—The California State Mining and 
Geology Board exercised its broad policy 
responsibilities under the Surface Mining 
and Reclamation Act of 1975. The board 
initiated the designation of aggregate re- 
sources in seven metropolitan areas in the 
State. Regulations for the western San Die- 
go County Production-Consumption Region 
were approved and incorporated into State 
law. Four nonurban classification reports 


(Sutter Creek, Folsom, Auburn, and Halle- 
ran Springs 15-minute quadrangles) were 
reviewed and transmitted to affected lead 
agencies. In addition, two petitions for min- 
eral land classification were accepted. The 
board adopted policy resolutions for more 
effective implementation of the Surface 
Mining and Roclamation Act, interim crite- 
ria for mineral resource management poli- 
cies, and for the reclamation program. Pur- 
suant to the provisions of the Alquist-Priolo 
Special Zone Act, 48 maps of new and re- 
vised special study zones were reviewed and 
issued. 

The California Department of Conserva- 
tion's Division of Mines and Geology contin- 
ued work on mineral land classification 
studies. Nonurban studies were conducted 
in the foothills portion of the Sierra Nevada 
and in the California Desert Conservation 
Area. Mineral land classification reports 
were released for three areas where miner- 
al resources of statewide or regional signifi- 
cance have been identified. The released 
quadrangles were the Mid Hills area, the 
Ivanpah-Crescent Peak-Searchlight area, 
and the Lanfair Valley-Homer Mountain- 
Davis Dam area. Mineral land classification 
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Figure 2.— Principal mineral producing localities in California. 
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studies (urban) were completed for the 
Fresno area. 

In 1985, 5 mineral: commodity reports 
were published, and 21 reviews of possible 
public land withdrawals from mineral entry 
were prepared. A report on the geophysical 
investigations of geothermal resources in 
the Santa Rosa-Sonoma area was published 
in the November issue of California Geolo- 


gy. 

The California office of the Federal 
Bureau of Land Management (BLM) an- 
nounced that 102,000 proofs of labor for 
locatable mining claims were filed in 1985. 
The BLM also reported 10,891 new claims 
were recorded in California. Miners filed 
167 plans of operation with the BLM during 
1985, compared with 162 plans in 1984. 

The California mining industry helped 
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the BLM to formally identify three areas of 
critical mineral potential (ACMP) in the 
State, totaling 3,759 acres. The ACMP’s are 
in Inyo, Riverside, and San Bernardino 
Counties and contain potentially significant 
gold, silver, and lead deposits. 

Since the program began in 1978, the U.S. 
Geological Survey (USGS) and the US. 
Bureau of Mines have published joint min- 
eral survey reports on 1.6 million acres of 
the 6.8 million acres of BLM wilderness 
study areas in the State. In 1985, BLM 
released 18 of these mineral surveys for 


public comment. The studies involved 20 


separate wilderness study areas, covering 
more than 1 million acres in Humboldt, 
Imperial, Inyo, Mendocino, Riverside, and 
San Bernardino Counties. Work continued 
during 1985 on the remaining surveys. 


REVIEW BY NONFUEL MINERAL COMMODITIES 


INDUSTRIAL MINERALS 


Asbestos.—California was the Nation's 
leading producer of asbestos. Production, 
which was reported from two mines, the 
Calidria Corp.’s Santa Rita Mine in San 
Benito County and the Calaveras Asbestos 
Ltd.’s Copperopolis Mine in Calaveras 
County, increased from that reported in 
1984, but value was slightly less. 

In July, Union Carbide Corp. sold its 
wholly owned subsidiary, Calidria, to a 
group of private investors (KCAC Inc.). 

Boron Minerals.—Sales of boron miner- 
als declined 7.2% from the 1984 figure, to 
1,269,888 short tons. 

California was the only domestic source of 
boron minerals, principally in the form of 
sodium borate. United States Borax & 
Chemical Corp., a subsidiary of RTZ Corp. 
of London, England, operated a mine and 
processing plant in Kern County that con- 
tinued to supply the major portion of the 
State's domestic production. Kerr-McGee 
Chemical Corp. operated its Trona and 
Westend plants in San Bernardino County 
to produce a variety of borate products. 
American Borate Co. also reported produc- 
tion from its colemanite and ulexite- 
probertite mine in Death Valley. 

Calcium Chloride.—Natural calcium 
chloride production was reported from 
three operations in San Bernardino County. 
Leslie Salt Co., a subsidiary of Cargill Inc., 


reported production from its Amboy plant; 
National Chloride Co. of America from its 
Bristol Lake plant; and Hill Bros. Chemical 
Co. from its Cadiz plant. Leslie Salt was the 
State’s largest producer. Overall, produc- 
tion and value in 1985 were comparable to 
that reported in 1984. 

Cement.—Nearly all of the reported ce- 
ment production in the State was finished 
portland cement; a small amount of mason- 
ry cement was also produced. California 
ranked second among the Nation’s portland 
cement producers, recording an 8% in- 
crease in production from that of 1984. Of 
the 11 plants reporting production in the 
State, 8 were in southern California. Kaiser 
Cement Corp. sold its cement distribution 
facility in Eureka. 

The San Andreas cement plant of Gen- 
star Cement & Lime Co. remained closed 
throughout 1985. 

Work continued on CalMat Co.’s cogener- 
ation project at its Colton plant. The project 
is expected to cost $40 million and make the 
plant self-sufficient for electrical power. 

CalMat, Kaiser Cement, and Southwest- 
ern Portland Cement Co. were the largest 
producers of finished portland cement. Cal- 
Mat, at its Colton plant in San Bernardino 
County, and Lone Star Industries Inc., at its 
Davenport plant in Santa Clara County, 
also reported small amounts of masonry 
cement production. 
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Table 4.— California: Portland cement salient statistics 
(Short tons unless otherwise specified) 


Northern California Southern California California total 
1984 1985 1984 1985 1984 1985 
Number of active plants 3 3 8 8 11 11 
Production 2,518,081 2,517, 845 6,204,049 6,860,166 8,722,130 9,378,011 
Shipments from mills: 
inttr C 2,507, 005 2,594,475 6,208,306 6,867,778 8,715,311 9,462,253 
777. ees DE $149,566,255 $158, 655, 509 $310, 459, 887 $442, 850, 427 3520, 026, 142 3601, 505, 936 
Stocks at mills, Dec. 3 234,521 119, 133 306, 942 300, 582 541 463 419. 715 


Clays.- Production of 2.2 million short 
tons of clay and shale, valued at more than 
$26.6 million, was reported in 1985 from 32 
companies in 21 counties throughout the 
State. Common clay and shale comprised 
the bulk of the clays produced, with smaller 
amounts of bentonite, ball clay, fire clay, 
and kaolin. 

The principal uses for clays produced 
were in construction materials, pet waste 
absorbents, sewer pipe, and paint. Major 
producers of common clay and shale includ- 
ed Allied Chemical Co. in Amador County; 
Port Costa Materials Inc. in Contra Costa 
County; Excel Minerals Co. and General 
Portland Cement Inc. in Kern County; 
Lincoln Clay Products Co. in Placer County; 
Pacific Clay Products Co. in Riverside Coun- 
ty; Lone Star Industries in Santa Cruz 
County; and Lightweight Processing Co. in 
Ventura County. The leading bentonite pro- 
ducer in California was Lowes Inc. of Kern 
County. Standard Industrial Minerals Co. 
was the leading producer of kaolin from 
mines in Inyo and Mono Counties. Fire clay 
was produced in Amador County and ball 
clay in Stanislaus County. 

Diatomite.—California continued as the 
leading diatomite producer in the Nation; 
production remained nearly the same as in 
1984. The major producer was Manville 
Products Corp. from its operation near 
Lompoc in Santa Barbara County. Grefco 
Inc. began construction of additional facili- 
ties at its Burney, Shasta County, diatomite 
operation. The massive deposit, known as 
the Pit River or Shasta deposit, contains 
high-quality diatomite suitable for filtra- 
tion. 

Feldspar.—California ranked fourth na- 
tionally in preduction of feldspar; quantity 
produced and value both declined slightly 
from the 1984 figures. The production of 
feldspar-silica mixtures was reported from 
Calspar Inc.’s San Bernardino County 
plant, and from Crystal Silica Co.’s Ocean- 
side plant in San Diego County and Califor- 


nia Silica Products Co.'s Mission Viejo plant 
in Orange County. 

Gypsum.—California ranked fifth in the 
Nation in the production of crude gypsum 
during 1985 and second in the production of 
calcined gypsum. 

Crude gypsum output was reported from 
eight mines in Imperial, Kern, Kings, River- 
side, San Bernardino, San Luis Obispo, and 
Ventura Counties. Calcined gypsum was 
produced in six plants in Alameda, Contra 
Costa, Imperial, and Los Angeles Counties. 
Byproduct gypsum was produced in Contra 
Costa, Fresno, and San Joaquin Counties. 

Lime.—California ranked 13th among the 
36 States and Puerto Rico reporting lime 
production in 1985. Output declined less 
than 1% to 367,000 short tons. Genstar 
Cement & Lime was the largest producer 
from its plants in Contra Costa and Los 
Angeles Counties. Holly Sugar Co., with 
three plants in Glenn, Imperial, and San 
Joaquin Counties, and Kerr-McGee, with its 
Westend plant in San Bernardino County, 
were also important producers. 

Magnesium Compounds.—Production of 
magnesium compounds from seawater de- 
clined nearly 15% from that of 1984, al- 
though value dropped slightly less than 9% 
because of increasing prices. 

National Refractories and Materials 
Corp., organized by former Kaiser employ- 
ees to assume Kaiser’s divested refractories 
operations, produced magnesia and magne- 
sium hydroxide from hydrated dolomitic 
lime and seawater in Monterey County. 
Dolomite from the Natividad quarry, 5 
miles northeast of Salinas, was calcined to 
remove CO, and shipped to the Moss Land- 
ing plant for processing with seawater for 


. Magnesia recovery. 


Merck & Co. Inc. produced magnesium 
hydroxide, magnesium carbonate, and mag- 
nesium oxide at its San Mateo County 
plant. 

Peat.—Peat production was essentially 
the same in 1985 as that reported in 1984. 
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Radel Inc. in Modoc County and Hyponex 
Corp. in Santa Cruz County were the only 
producers. 

Perlite.—California ranked second in the 
United States in the production of processed 
perlite and third in the production of 
expanded perlite. Perlite was mined at Red- 
co Inc.'s Fish Springs Mine in Inyo County. 
Expanded perlite was produced at seven 
plants in Los Angeles, San Bernardino, and 
San Diego Counties. American Perlite Co.'s 
plant in Los Angeles County was the State's 
largest producer of expanded perlite. 

Potassium Salts.—Kerr-McGee produced 
muriate of potash (60% K;O) and sulfate of 
potash (50% K,O) from plants in San Ber- 
nardino County. Production and value de- 
clined slightly from that of 1984. 

Pumice.—California was the third largest 
pumice preducing State in 1985. Value de- 
clined about 7% to $1,491,000, although the 
78,000 short tons produced was only 2.5% 
less than that of 1984. Siskiyou County was 
the leading producer of the five counties 
reporting pumice output. Production was 
also reported from Inyo, Madera, Modoc, 
and Mono Counties. Principal uses were in 
abrasives, concrete aggregate, building and 
decorative blocks, and landscaping. 

Sand and Gravel.—Construction.—Con- 
struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
even-numbered years only; therefore, this 
chapter contains only estimates for 1985. 
Data for odd-numbered years are based on 
annual company estimates made before 
yearend. 

An estimated preduction of 118 million 
short tons in 1985 continued California’s 
ranking as the leading construction sand 
and gravel producing State. 

Industrial.—California ranked fourth 
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among the States in the quantity of indus- 
trial sand and gravel produced in 1985, but 
was second to Illinois in value, which ex- 
ceeded $37 million. Production of 2,255,000 
short tons was 26,000 tons less than that 
preduced in 1984. 

Three companies, Owens-Illinois Inc. in 
Amador County, Ottawa Silica Co. in San 
Diego County, and Unimin Corp. in Contra 
Costa County, produced nearly 70% of the 
total industrial sand and gravel in Califor- 
nia. Additional production was reported in 
Monterey, Orange, Riverside, Santa Cruz, 
and Ventura Counties. 

Sodium Compounds.—California was the 
Nation’s largest sodium sulfate producer in 
1985 and was second in the production of 
sodium carbonate. All sodium sulfate pro- 
duction was from Kerr-McGee’s Westend 
plant, where natural brines were pumped 
from Searles Lake. Sodium carbonate pro- 
duction was reported from Kerr-McGee's 
Argus and Westend plants in San Ber- 
nardino County. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; the 1984 chapter gave estimates. 
Data for even-numbered years are based on 
annual company estimates made before 
yearend. 

Crushed.—California ranked eighth 
among the producing States for crushed 
and broken stone in 1985. Production of 
41,199,000 short tons was 16% higher than 
the reported 1983 output. In 1985, output of 
crushed stone was reported from 189 quar- 
ries in 45 counties. Principal uses were in 
cement manufacture, construction materi- 
als, road base, aggregates, riprap, and jetty 
stone. In 1985, the U.S. Bureau of Mines 
began compiling crushed stone production 
statistics by districts for some States. 


Table 5.—California: Crushed stone! sold or used by producers in 1985, by use 
(Thousand short tons and thousand dollars) 


Use 


La and jetty stone ENS eA ee tere een RPE RETE RS 


Railroad ballast 
Fine aggregate (-3/8 inch): 
Stone sand, concre 


See footnotes at end of table. 


Stone sand, bituminous mix or seal! 
Other fine aggregate 


Quantity Value 
Bee eee ee ee eee 1,577 8,747 
aca hg eres SEIEN SA ee a Pn ay OP 219 1,847 
33G VJ 1.380 9,870 
Se a Gh. ER RE 1.412 4.420 
POE CRUNCH OUR ee IS 1,611 8,002 
J 8 843 
a ee Ne ne RETENIR CN NEN 77 266 
JJ ͤͥͤͤ ĩ K 70 2.222 
JJC 0 Qe MES 158 823 
J) ĩ Or 309 855 
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Table 5.—California: Crushed stone! sold or used by producers in 1985, by use 
—Continued 
(Thousand short tons and thousand dollars) 
Use Quantity Value 
Combined coarse and fine tes: 
Graded road base or subbase_ — — - - ---- - - - -------------------------—— 6,363 18,632 
Unpaved road surfacingggggzz• e „„ 772 2,119 
Terrazzo and ex aggregale- .— oon dy . ue cem 2,129 16,708 
Crusher run or fill or waste __.___..__________-__-_~_-_~~-~-~ „„ 2,112 7,939 
Other construction Er ⁵i 630 3,165 
à 2 It ji ] li i jj ³ üg aa a EE E PERRO 9 36 
Agricultural marl/soil conditioners .-—-—-—------------------------------ 20 W 
Poultry grit and mineral food — — - - - - - - ----------------------------—-— 57 715 
ical and metallurgical: 
Cement manufacture __ ~~~ ee 18,348 41,654 
i TT a- ea et L ER NED E E PI Ee DEM 446 6,045 
Dead-burned dolomite manufacture _ --—-—-—----------------------------— 67 716 
Special: 
Roofing granül- .— ⁵ꝰ ee ea ee E LE i 26 670 
Other miscellaneous? _.____§_§______________ eee 1,555 18,403 
Other unspecifiedu „„ 5,964 20,696 
Toal cuu ß LE CUAL Ce E 41,199 174,395 


W Withheld to avoid disclosing company proprietary data; included with “Other miscellaneous." 

‘Includes dolomite, granite, limestone, quartzite, sandstone, shell, slate, traprock, volcanic cinder and scoria, and 
miscellaneous stone. 

Includes macadam and coarse aggregate, large. 

Includes chemical, flux stone, asphalt fillers or extenders, whiting or whiting substitute, other fillers or extenders, 
glass . lightweight aggregate, porcelain, sugar refining, sulfur oxide removal, waste material, and other 
uses. 


“Includes production reported without a breakdown by end use and estimates for nonrespondents. 
5Data may not add to totals shown because of independent rounding. 


Table 6.—California: Crushed stone sold or used by producers in 1985, by district and use 
(Thousand short tons and thousand dollars) 


Use District 1 District 2 District 3 

Quantity Value Quantity Value Quantity Value 

Coarse aggregate (+ 1-1/2 inch) (1) (1) 2,159 18,858 () () 
Coarse aggregate, graded _________________ ( (1) 2,467 8,991 ( (1) 
Fine aggregate (-8/8 inch) PM =o (1) (1) (1) (1) 
Combined coarse and fine aggregates... 592 1,685 10,505 40,885 1,880 4,936 
Other construction 77 261 215 1.534 2,310 13,808 
icultural limestone. .___._________ nen i 72 691 3 (3) 
Cement manufacture (3) Q3) 3) (?) 10,825 82,347 
Lime manufacturrrrtnee exe "- 446 6,045 x SUN 
Dead-burned dolomite manufacture -- NEN 67 716 2 m 
Flux stone et ee een E x 3 3 EN EN 
Chemical store ae D 3 3) E Bom 
Glass manufacture i E Ln NE (3) 3) 
Sulfur oxide removal __________.________ _ HE Ei 3) (?) e us 
Asphalt fillers or extenders _____________-_~- Bes NS (3) 3) 3) 3) 
Whiting or whiting substitute E "m eis t 3) 3) 
Other fillers or extenders _________________ 5p os EN n 3) (3) 
Lightweight aggregate De T 3) 3) 3) (?) 
Roofing granule ss c DE 3) à () () 
Sugar refining . gas " e (3) (3) ape dem 
Other miscellaneous (5) 3) 8,054 12,718 840 18,196 
Other unspecified* _..__________________ —— NT 4,987 16,710 978 8,986 
%% ⁵ĩð2! ĩð v 1,394 4,479 23,972 101,643 15,833 68,273 


1Withheld to avoid disclosing company proprietary data; included with Other construction." 
*Withheld to avoid disclosing company proprietary data; included with “Other miscellaneous." 
*Withheld to avoid disclosing company proprietary data; included in “Total.” 

“Includes production reported without a breakdown by end use and estimates for nonrespondents. 


Dimension.—Dimension stone was pro- 
duced in 13 counties. Production of 23,181 
short tons from 14 quarries was valued at 
nearly $2.5 million. 

Sulfur (Recovered).—Byproduct sulfur 
was recovered at 16 oil refineries—4 in 
Contra Costa County, 9 in Los Angeles 


County, and 1 each in Kern, Santa Barbara, 
and Solano Counties. California’s 1985 pro- 
duction of 576,000 metric tons ranked third 
among the States for recovered elemental 
sulfur. Both production and value increased 
from that of 1984. Chevron U.S.A. Inc.’s 
refinery in El Segundo, Los Angeles County, 
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was the largest producer. 

Talc and Pyrophyllite.—California rank- 
ed fifth among the 10 producing States 
reporting talc and pyrophyllite production 
in 1985. Crude talc ore came primarily from 
10 operations in Inyo and San Bernardino 
Counties, with some production reported 
from 1 mine in Calaveras County. Processed 
talc production was reported from six oper- 
ations in Calaveras, Inyo, Los Angeles, Sac- 
ramento, and San Bernardino Counties. Py- 
rophyllite was produced and processed from 
two mines in Mono County and one mill in 
Inyo County. 

Talc and pyrophyllite increased 35% in 
quantity and 52% in value from that of 
1984. 

Vermiculite (Exfoliated).—California 
ranked first among the 28 States that re- 
ported exfoliated vermiculite production 
in 1985. W. R. Grace & Co. was the sole 
producer from plants in Alameda and Or- 
ange Counties. Most of the vermiculite out- 
put was used in fireproofing, with smaller 
amounts used in concrete and plaster aggre- 
gates and in horticulture. 


METALS 


Copper.—The only copper production re- 
ported in the State during 1985 was byprod- 
uct copper from tungsten ore processing at 
Umetco Minerals Corp.'s Pine Creek tung- 
sten mill, Inyo County. 

Gold.—California became the third larg- 
est gold producing State in the Nation in 
1985; reported production nearly doubled 
from that of 1984 to 165,101 troy ounces 
valued at more than $52 million. The in- 
crease resulted from the opening of Home- 
stake's McLaughlin Mine in Napa County, 
where the first gold was poured early in 
March. The McLaughlin Mine, formally 
dedicated in September, is expected to yield 
approximately 200,000 ounces of gold per 
year over the next 25 years. 

State gold production in 1985 was report- 
ed from eight lode mines and six placer 
operations, including one dredge. Byproduct 
gold was recovered from three sand and 
gravel operations. The Picacho Mine in 
Imperial County and the Gray Eagle Mine 
in Siskiyou County were major lode produc- 
ers. 

Placer production of nearly 4,000 ounces 
of gold, valued at $1,260,000, was reported 
from 5 mines and 16 plants in Del Norte, 
Fresno, San Joaquin, Sierra, Siskiyou, and 
Stanislaus Counties. A significant gold re- 


MINERALS YEARBOOK, 1985 


covery was made by Placer Service Corp.'s 
Yuba 21 bucket-line dredge, operating near 
Hammonton in Yuba County. According to 
company reports, production increased 
nearly 50% over that of 1984. Placer gold 
mining by individuals with small suction 
dredges was a popular recreational pursuit 
on many California rivers. 

Construction began on Gold Fields Min- 
ing Corp.s Mesquite gold mine project 35 
miles east of Brawley in Imperial County. 
Brush Creek Mining & Development Corp. 
continued development of the Brush Creek 
Mine in Sierra County and reportedly 
mined 1,415 tons of ore during 1985. The 
heap leach test program continued at Gla- 
mis Gold Ltd.’s Yellow Aster property in 
Kern County. Calgom Mining, Greenville, 
CA, announced its Goldstripe open pit gold 
mine and heap leach project reached full 
commercial operation near Canyon Dam in 
Plumas County. 

Exploration for gold was carried on 
throughout the State. Brush Creek Mining 
opened the 290-foot level of the Brush Creek 
Mine and did some surface drilling. Tundra 
Gold Mines Ltd. explored by core drilling at 
the Ballard, California, Plymouth, and Se- 
ton claims in Amador County. International 
Minerals Services Ltd. of Sacramento con- 
tracted to perform site preparation, shaft 
rehabilitation, dewatering, and ore reserve 
analysis in the old workings of the Calav- 
eras Central Mine in Calaveras County. 
NERCO Minerals Co., a subsidiary of Pacif- 
ic Power & Light Co. of Portland, OR, 
signed an agreement with Mother Lode 
Gold Mines Consolidated (MLGM) to do 
exploratory drilling at the latter's Moun- 
tain King-Royal Mine in Calaveras County. 
Northcal Resources explored its Gold Cliff 
property near Angel’s Camp in Calaveras 
County. 

Cous Creek Copper Mines Ltd.. began 
preliminary exploration at its Shoshone 
Mines unit in Inyo County. Houston Oil 
and Minerals Exploration Co. (HOMEX), a 
subsidiary of Tenneco Co., and Queenstake 
Resources Inc. of Vancouver, British Colum- 
bia, Canada, explored Queenstake's Argus 
gold project in Inyo County. Cactus Gold 
Mines Co. explored a property in the Mo- 
jave Desert about 85 miles north of Los 
Angeles in Kern County. Drilling was con- 
ducted at the Pine Tree-Josephine gold 
deposit in Mariposa County by Golden Bell 
Resources Inc. of Vancouver, British Colum- 
bia, Canada. Drilling was done by Baltic 
Consolidated Gold Mines Corp. in Nevada 
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County, 10 miles southeast of Allegheny. 

Inca Resources completed hydrological 
work, engineering, and feasibility studies at 
its Rich Gulch property in Plumas County. 
Sunshine Mining Co. continued exploration 
at its Bellevue gold property, an under- 
ground placer gold mine in Plumas and 
Sierra Counties. Amselco Exploration Inc. 
explored at the Colosseum Gold Mine proj- 
ect in San Bernardino County. Amselco 
Minerals Inc., a subsidiary of British Petro- 
leum Corp. Ltd., started a major exploration 
program on Beaver Resources Kramer 
Hills property in San Bernardino County. A 
bulk sampling program began at Adriatic 
Resources’ Crystal Falls-Chicago Mine in 
Shasta County. Helena Silver Mines Inc. 
explored the Central Mine property near 
Yreka in Siskiyou County. 

Iron Ore.— Production of crude iron ore 
continued to decline in the State; output 
was limited to small tonnages from the 
Baxter and Beck Mines in San Bernardino 
County. Kaiser Steel Corp. shipped concen- 
trates and agglomerates from its Eagle 
Mountain plant in Riverside County. 

Iron and Steel.—United States Steel 
Corp. and Pohang Iron and Steel Co. of the 
Republic of Korea established a joint ven- 
ture to operate and modernize the plant at 
Pittsburg, CA. The joint venture plans to 
market sheet and tin products throughout 
the Western United States. 

Mercury.—No mercury was mined in 
California during 1985, but nearly 3,000 
flasks were sold from stocks in Napa, San 
Luis Obispo, and Sonoma Counties. 

Molybdenum.—All of California's 1985 
molybdenum production was byproduct 
from tungsten recovery at Umetco's Pine 
Creek Mine in Inyo County. 

Nickel.—Activity at California Nickel 
Corp.’s Gasquet Mountain nickel-cobalt 
property in Del Norte County was limited to 
assessment work and technical data collec- 
tion for environmental studies. 

Rare-Earth Metal Concentrate.—Rare- 
earth production in California in 1985 
dropped to its lowest level in 9 years owing 
to decreased demand. All California produc- 
tion was from the Mountain Pass bastnasite 
mine of Molycorp Inc., a wholly owned 
subsidiary of Unocal Corp. Major end uses 
were in petroleum cracking catalysts, met- 
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allurgical applications, glass and ceramics, 
and permanent magnets. 

According to Unocal's annual report, Mo- 
lycorp's sales of rare earths declined in 
1985, primarily because of a decreased de- 
mand for rare-earth-containing fluid crack- 
ing catalysts used in leaded fuel production. 
New regulations by the Environmental Pro- 
tection Agency, which sharply reduced the 
amount of lead that can be added to boost 
octane levels in gasoline, were cited as the 
cause of the reduced rare-earth demand. 

Silver.—California ranked ninth among 
the States in the amount of silver produced 
during 1985, with a reported 115,478 troy 
ounces valued at $709,000. Production in- 
creased from that of 1984, but there was a 
moderate decline in value reflecting lower 
market prices for the metal. Lode silver 
production was obtained from five mines in 
Imperial, Mono, Napa, Siskiyou, and San 
Bernardino Counties. The Noranda Grey 
Eagle Mine in Siskiyou County was the 
State's largest producer, reporting 82,785 
troy ounces valued at $508,482. Recovery of 
308 ounces of silver was reported from gold 
placer operations in San Joaquin and Stan- 
islaus Counties. 

Tungsten Ore and Concentrate.—Cali- 
fornia ranked first among the two States 
reporting tungsten production, despite a 
24% reduction in quantity and a 3896 reduc- 
tion in value from that of 1984. 

Tungsten ore was mined in Inyo, Los 
Angeles, and Madera Counties. Umetco re- 
mained the leading producer of crude ore 
and concentrates from its Pine Creek Mine 
in Inyo County. The mine and ammonium 
paratungstate plant were closed, or operat- 
ed at a reduced capacity during most of the 
year. The State's second largest producer, 
Teledyne Tungsten, produced tungsten con- 
centrate from its Strawberry Mine and mill 
near North Fork in Madera County during 
most of the year, except when closed owing 
to winter weather conditions. Restrictions 
on access limited Curtis Tungsten Co.'s 
Andrew Mine production in Los Angeles 
County. 


1State Mineral Officer, Bureau of Mines, Reno, NV. 

*State geologist, California Department of Conservation, 
Division of Mines and Geology, ento, CA. 

3Geologist, California Department of Conservation, Divi- 
sion of Mines and Geology, amento, CA. 
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Table 7.—Principal producers 
Commodity and company Address 
Calaveras Asbestos Ltd Con 127 lis CA 9 
ro 5228 
Calidria Cord Bork ca 
Boron minerals: 
Kerr-McGee Chemical Corp.! ..... Kerr-McGee Center 
Oklahoma City, OK 73125 
United States Borax & Chemical Box 75128 
Corp. Sanford Station 
Los Angeles, CA 90010 
Calcium chloride: 
Leslie Salt Co.,? a subsidiary of Box 5621 
Cargill Inc. Minneapolis, MN 55440 
National Chloride Co. of America: Box 604 
Norwalk, CA 90650 
Cement: 
California Portland Cement Co.“ (Cal- 3200 San Fernando Rd. 
Mat Co.) Los Angeles, CA 90065 
Kaiser Cement Cor 300 Lakeside Dr. 
Oakland, CA 94612 
Southwestern Portland Cement Co..“ Box 987. 
Victorville, CA 92392 
ways 
cel Minerals od. Box 878 
111 South La Patera Lane 
Goleta, CA 93116 
Gifford-Hill & Co. Inc., Phoenix Box 47127 
Cement Co.5 Dallas, TX 75241 
Lightweight Processing Co 715 North Central Ave. 
Suite 321 
Glendale, CA 91203 
Lincoln Clay Products Co Box 361 
Lincoln, CA 95648 
Lone Star Industries Inc.® _______ 2800 Campus Dr. 
San Mateo, CA 94403 
Port Costa Materials Inne Box 5 
Port Costa, CA 94569 
Diatomite: 
Manville Products Cor 2500 Miguelito Rd. 
Lompoc, CA 98436 
Feldspar: 
California Silica Products Co. 5 
TT dp uan rano, CA 92693 
Crystal Silica o 
Oceanside, CA 92054 
Gold: 
Chemgold Inc.” -—------------ Box 2015 
Yuma, AZ 85364 
Noranda Exploration Inc. Box 788 
T" Happy Camp, CA 96039 
e: 
Kaiser Aluminum & Chemical Corp.* Box 1938 
Salinas, CA 93901 
Perlite: 
American Perlite o 11831 Vose St. 
North Hollywood, CA 91605 
American Pumice Products Ine 17992 Mitchell, South 
Irvine, CA 92714 
Tionesta Aggregates Coo 18290 H Dr. 
Reno, NV 89511 
earths: 
Molycorp Inc --------------- Union Oil Center 
+ South Boylston 
Los Angeles, CA 51017 
Sand and N (construction): 
CalMat CC0o0o0o 2-222 22222 3200 San Fernando Rd. 
Los les, CA 90065 
Koppers (o Co. Inc., Kaiser Sand & Box 
Santa Monica, CA 93456 
Livineston Graham FCC 16080 East Arrow High 
Irwindale, CA 91706 
Owl Rock Products Co Box 330 
Arcadia, CA 91006 
Pleasanton Gravel Co Box 850 
Pleasanton, CA 94566 
A. 5 & Sons Inc., Teichert Box 15002 
Sacramento, CA 95851 
Tale and pyro yrophyllite 
Fe Ree Drawer AD 
Victorville, CA 92394 
Western Source ine Box 280 


See footnotes at end of table. 


San Andreas, CA 95249 


Type of activity 


Surface mine and 
lant. 


plant 
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Table 7.—Principal producers —Continued 


Commodity and company Address 
funt ore and concentrate: 
eledyne Tungsten. sd a El Capitan Ave. 
Umetco Minerals Corp., a subsidiary Rou te 1 
2 8 
of Union Carbide Corp.!? Bishop, CA 93514 
Vermiculite (exfoliated): 
PPP 1114 Avenue of the Americas 
New York, 10036 


E us lims, potassium salts, sodium carbonate, and sodium sulfate. 
Also clays, gypsum, and iron ore. 
* Also clays 
5 Also xai and industrial sand. 
Also industrial sand. 
? Also silver. 
8 Also magnesium compounds. 
o Also clays and wollastonite. 
10 Also copper and molybdenum. 


Type of activity 
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This chapter has been prepared under a Memorandum of Understanding between the 


Bureau of Mines, U.S. De 


partment of the Interior, and the Colorado Geological Survey 


for collecting information on all nonfuel minerals. 


By Karl E. Starch? 


The value of nonfuel minerals produced 
in Colorado in 1985 was about 6% less than 
in 1984, resuming the downtrend begun in 
1981 and interrupted in 1984. The value of 
production of nearly all nonfuel mineral 
commodities mined in the State was lower 
than in 1984. Metal mineral declines includ- 
ed almost 100% for vanadium, 81% for 
silver, 58% for lead, 45% for zinc, and 36% 
for gold. Only molybdenum, the State's 
most important nonfuel mineral commodi- 
ty, increased in output over 1984 levels; the 
value of molybdenum output increased 


25%. Molybdenum ran counter to the trend 
in price change as well, with higher prices 
in 1985, whereas prices of all other metals 
were lower. Although improved over that of 
1984 and 1983, molybdenum production re- 
mained at only 50% of the peak 1981 level. 
The State's industrial minerals also re- 
flected lower production, except for lime 
and peat, which were higher, and sand and 
gravel, which changed little from that of 
1984. A large percentage increase in dimen- 
sion stone production reflected increased 
popularity of stone in architectural design. 


Table 1.—Nonfuel mineral production in Colorado! 


1984 1985 
Mineral Value Value 
Quantity (thou- Quantity (thou- 
sands) san 
/%%%%%ͤéwG cu Lew ATE E ES, thousand short tons 308 $2,111 303 $1,743 
Gem BUOT C6 rcl ae a E mk rt NA NA 
Gold 5 content of ores, etc.) |... „„ troy ounces. . 60,010 21,643 43,301 18,755 
GYDEUR xou ce a y et LL 8 thousand short tons 291 W 233 1,800 
Sand and gravel: 
Construction .--—-------------------—------—— do- 28,024 87,824 €27,500 €88,000 
Indústrial —.—— oec ⁵ 8 0. ___ 149 2,213 W W. 
Silver (recoverable content of ores, etc.) . thousand troy ounces. — 2,200 17,909 549 83,370 
tone: 
e thousand short tons... 7, 200 226, 200 7, 037 25,930 
Dimensionnns”n”sæ”Te do— 21 287 2 204 
Combined value of cement, copper, iron ore, lead, lime, molybdenum, 
peat, perlite, pyrites, salt (1984), tin, tungsten ore and concentrate, 
vanadium (1984), zinc, and values indicated by symbol W |... XX 22738, 609 XX 278,296 
J7%ĩ⁵˙ a i ot oe XX 4436, 176 XX 408,178 


NA Not available. 


*Estimated. Revised. W Withheld to avoid disclosing company proprietary data; value 
included with "Combined value" figure. XX Not applicable. 


1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
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Table 2.—Nonfuel minerals produced in Colorado in 1984, by county! 


County 


Minerals produced in order of value 
Sand and gravel. 
Do. gra 


Do. 
Cement, sand and gravel, cla t, gold, silver. 
Sand and gravel, lime, peat- fais 
um, sand and gravel, gold, silver, lead, copper. 


and gravel 
Do. 
Perlite, sand and gravel. 
Sand land gravel. 
Sand and gravel, clays. 
Sand and Sarel, silver, gold, copper, lead. 
Send and gravel, clays. 


Cement, sand and gravel, clays. 
and gravel. e 


Do. 

Sand and g; 

and grave 
Sand end vel, clays. 
Sand and ir deir 
onum, zinc, gold, silver, lead, tungsten, sand and 

pee un ba pud : pyrites, copper. 

nt ndan and gravel, gypsum, lime. 


r, lead. 


Vanadium, sand and 
Lime, sand and cd di : 
Send and grave 

Send and gravel, silver, lead, gold, r. 
Sand and gravel, peat, silver, gold, | "ead. copper: 
Sand and gravel. 

Sand and gravel, iron ore. 

San l. 


vel, salt. 


Gold a silver. 
Gold, zinc, silver, lead, copper. 
ium, sand and gravel. 

Lime, sand nd vel. 
5 C and nd awii 

peat, sand an vel, silver. 
Lime, sand and gra siia 
Stone (crushed and dimension), gem stones. 


1No production of nonfuel mineral commodities was reported for counties not listed. 


*Data not available by county for minerals listed. 
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Table 3.—Indicators of Colorado business activity 


1983" 
Employment and labor force, annual average: 
e at C Sr Le EA thousands 3,149 
civilian labor fore ‘ „ do... 1,668 
DPpenplo e a Li percent 6.6 
Employment (nonagricultural): 

Mining total! __---—---------------—----—-———-— thousands 36.1 
Metal mining do_ _ __ 5.5 
Nonmetallic minerals except TTT do... 8 
Coal mining“ 222 es eei uds do... 3.9 
Oil and gas extr actions do 26.0 

Manufacturing totalll““«“““““ lll Oc 180.7 
Primary metal industrisss do- 3.7 
Stone, AA and rp pio products... 22 ek do 9.1 

emicals ed produe tsv do... 74 

Contes 8 do... 83.0 

Transportation and public utilities do- 83.7 

Wholesale and retail trade... „ do- 326.2 

Finance, insurance, real estate _....§____._____--_._-_-- do— 87.0 

ßß)%õõĩÜ[ y i . ACE do. ..- 289.7 

Government and government enterprises do- 240.7 

TOGO onte t ee 1,327.2 
Personal income 
GC ˙² ę eee millions $41,634 
F MENT DuC "x" 13,223 
Hours and earnings: 
Total average weekly hours, production worker 44 39.9 
Total ptis denis pourly earnings, production worker 89.0 
Farm incoumqmmmmm·wem „„ millions. 
Nen ⅛ h erui euim a eni a Le RE ue o ccc $30,878 
ing total ³o¹i¹. ye es mire eee do $1,596 
Metal mining ggg do- 
Nonmetallic minerals except fuels |... ------------- do... $25 
!!: do- 3208 
Oil and gas extractikoů nnn do- $1,154 
Manufacturing total |... - ----------------------——- do. ..— ,696 
i metal industries do... $126 
Stone, clay, an pan products uas $256 
Chemicals and allied produet vs do— 3243 
Petroleum and coal products... „ do- 838 

Senne -r dee Soe eee do— $2,659 

Transportation and public utilities do- $2,682 

Wholesale and retail trade- - - - ------- --------------- do... 220 

Finance, insurance, real es tale do— 2,039 

JJV ue ee E E ee LA do- $6,359 

Government and government enterprises do... $5,448 

Construction activity: 
Number of private and public residential units authorized 51,426 
Value of nonresidential construction,- 2222 __- millions — 51, 245.3 
Value of State road contract awards „. do— — 3137.0 
Shipments of portland and masonry cement to and within the State 
thousand short tons 1.504 
Nonfuel mineral production value: 
Total crude mineral value — - - - nass millions 3337.7 
Value per capita- ṹ ꝝ] ð́Vũĩ]53]⁰ĩ3̃ĩ˖ ³ A ³ A AA eee eee eS 3107 
preliminary 


1984 


= QO 
* 
28 


107 


pus 
S E Sq 85 tB A 0o to £o 8 co m s» FO 
1 ILL 


S888 


z 


$41,859 
$14,812 


"Revised. 
Bureau of L of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 


" SBureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 


Data may not add to totals shown because of independent rounding. 
41983 data based upon 16,000-place sample; 1984 and 1985 data based upon 17,000-place sample. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 


U.S. Bureau of Mines. 
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GOLD, LEAD, SILVER, AND ZINC 
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Figure 1.—Value of mine production of gold, lead, silver, and zinc and total value of 
nonfuel mineral production in Colorado. 


The State ranked 19th among all States 
in nonfuel production, compared with 20th 
in 1984 and "th in 1981. Twenty-three 
nonfuel minerals were produced in the 
State, 12 industrial minerals and 11 metals. 
Metals contributed 5296 of total value; in- 
dustrial minerals, 48%. Sand and gravel 
accounted for nearly one-half the industrial 
minerals produced, and with cement, ac- 
counted for well over 9096; molybdenum 
produced about 80% of the metals value. 

Employment in metal mining fell to an 
estimated 4,100 people from 5,500 in 1984. 
Total employment in mining declined from 
35,900 in 1984 to 32,900 in 1985. 

Trends and Developments.—Colorado 
again ranked first in the Nation in molyb- 
denum output as the market and price for 
that metal appeared to stabilize, albeit at a 
relatively low level. Tungsten output, a 
molybdenum coproduct at the Climax Mine, 
increased considerably as production at 
that mine stabilized. Gold and silver pro- 
duction and their coproducts from Colora- 
do's complex ores, copper, lead, and zinc, all 
declined 30% to 80% as the major mines 
remained closed throughout the year. The 
Bulldog Mountain, Sherman, Sunnyside, 
and Victor Mines were closed all or some 


part of 1985. Of Colorado’s larger metal 
mines, only ASARCO Incorporated’s Lead- 
ville Unit, the Black Cloud Mine at Lead- 
ville, remained open throughout the year; it 
was the largest producer of gold, lead, 
silver, and zinc in the State for 1985. For the 
first year in many years, no vanadium was 
recovered in Colorado. In the past, the State 
has been ranked first or second in produc- 
tion of this alloying metal based on its 
occurrence as a coproduct in many uranium 
ores in the State. The Schwartzwalder 
Mine, the only major uranium source in 
1985, yielded no ores containing vanadium. 

A continuing bright spot in the State’s 
mineral industry was the interest in gold 
and silver. Several new mines and prospects 
were under development, notably Galactic 
Resources Ltd.’s Summitville Mine and 
Homestake Mining Co.’s Equity Prospect. 

Aside from molybdenum, Colorado did 
not rank high as a metals producer, com- 
pared with other States. It ranked 11th of 
14 States producing gold, 8th of 17 in silver, 
3d of 10 in lead, 5th of 8 in zinc, and 2d of 2 
in tungsten. 

The mining industry in Colorado general- 
ly continued in the slump begun in 1981. 
Last year's upturn proved to be a short- 
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Figure 2.—Principal mineral producing localities in Colorado. 
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lived aberration; nonetheless, the industry 
remained more stable than in the preceding 
several years, and interest in developing 
gold and silver was promising. 

Exploration Activities.—Although con- 
tinuing low metal prices kept all but one of 
the State's major precious metals-base met- 
als mines closed at least part of the year, 
interest in and exploration for gold and 
silver remained high. Colorado ranked 
fourth in nonferrous metals (mostly gold) 
exploration, behind Nevada, Arizona, and 
California. The major expansion effort con- 
tinued to be by smaller firms; several large 
firms reduced exploration efforts. Several 
Canadian firms remained prominent. Most 
exploration was in areas that had a previ- 
ous history of precious metals production. 

Two notable exploration projects during 
the year were Homestake's Equity project 
near Creede and Galactic Resources' Sum- 
mitville project south of Del Norte. 
Homestake has been exploring under- 
ground at the old Equity Mine property for 
several years, on the same vein system that 
runs through its closed Bulldog Mountain 
Mine 8 miles southeast at Creede. Although 
the company has not commented about 
discoveries, rumors suggest a major silver 
strike. Galactic Resources built on years of 
exploration work by The Anaconda Miner- 
als Co. and others to start developing an 
open pit, heap leaching operation at Sum- 
mitville. 

Most gold and silver exploration occurred 
in the Colorado Mineral Belt. (See figure 2.) 
Activity was concentrated in the San Juan 
Mountains near Silverton at the southern 
end of the belt, at Creede and Leadville in 
the Clear Creek County area around Idaho 
Springs, in Boulder County at the northern 
end of the Colorado Mineral Belt, and at 
Cripple Creek-Victor in central Colorado. 

Exploration projects near Silverton in- 
cluded those of Gerber Minerals Corp. at 
the Gold King Mine; P&G Mining Co., in 
partnership with International North 
American Resources Inc. (a Canadian com- 
pany), on Sultan Mountain; the Brooklyn 
Mining Co. at the Brooklyn Mine; and 
Silverton Mining Co. at the Mighty Mon- 
arch. Cornucopia Resources of Canada, a 
sister company to Galactic Resources, was 
working on nearby Red Mountain. 

One participant characterized Creede as 
“the most exciting gold and silver camp in 
the United States today"; exploration, in 
addition to the Homestake Equity project, 
included drilling programs by Pioneer Nu- 
clear Inc.-Minerals Engineering Co. (ME- 
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CO), and Crown Resources Corp.-Sutton Re- 
sources Inc. Todilto Exploration and Devel- 
opment Corp. prospected the Amethyst vein 
on Mammouth Mountain east of Creede. 
Also active in southwestern Colorado were 
Chevron Resources Co. at Spring Creek, 
Sierra Resources Inc. and Exxon Corp. at 
and around the Bessie G Mine in La Plata 
County, and Rapholz Silver Inc. at the 
Carbonero Mine near Ophir. 

Companies active in exploration and de- 
velopment for gold and silver around Lead- 
ville were Leadville Mining and Milling 
Corp. at the Hopemore Shaft on Breece Hill, 
Leadville Silver and Gold Co., The Apache 
Corp., Great West Gold and Silver Inc. at 
the Consolidated Virginia and Dinero 
Mines, and American Gold Resources at the 
Granite Tunnel. Asarco’s Leadville Unit 
worked to extend the gold reserves of the 
Black Cloud Mine, where in 1985 gold sur- 
passed lead, silver, and zinc as the most 
valuable product. Across the mountains 
from Leadville, Chiwawa Mines was investi- 
gating its Mount Bross property; Cobb Re- 
sources Corp. found two more major gold 
ore veins in the London Mine near Alma; 
and the Blue River Mining and Milling Co. 
explored the Blue River Tunnel near 
Breckenridge. 

In the old Cripple Creek-Victor District, 
Texasgulf Minerals and Metals Inc. resum- 
ed managing the Cripple Creek and Victor 
Gold Mining Co. from Hecla Mining Co. and 
reviewed options for further exploring the 
Ajax, Cresson, and other of the extensive 
properties held in the area with Golden 
Cycle Gold Corp. Minerex Minerals pros- 
pected and drilled on Mineral Hill. Yellow 
Gold of Cripple Creek Inc. sought to lease or 
buy additional mining properties in the 
Moffat Tunnel area; and Nerco Minerals 
Co., Newport Minerals Co., and Hull Mining 
Co. continued developing their gold leach- 
ing operations. 

Among the numerous companies working 
in the Clear Creek-Idaho Springs area, 
Franklin Consolidated Mining Co. reported 
discovering a large gold-silver ore shoot in 
the Franklin Mine, and Hibernia Resources 
continued its Little Mattie project. 

In Boulder County, the Gold Hill Limited 
Venture Partnership of Cosmos Resources 
Inc. and the Steen family completed prepro- 
duction work at the Cash Mine. Hendricks 
Mining Co. completed exploration and de- 
velopment at the Cross Mine. Wassuk Gold 
Co. continued work at the Bueno. 

In addition to the interest in gold and 


THE MINERAL INDUSTRY OF COLORADO 


silver, several companies leaving metal 
mining because of low prices indicated in- 
terest in a variety of industrial minerals in 
the State, mainly sand and gravel. 

Legislation and Government Pro- 
grams.—In 1985, the Colorado Legislature 
enacted only three bills directly related to 
nonfuel mining: House bill 1204, which put 
all unmined minerals under the same cate- 
gory for property taxes and provided for 
assessment on the basis of surface use only; 
Senate bill 94, which controlled cyanide use 
in mine operations; and Senate bill 109, 
which provided for hazardous materials 
cleanup. 

A U.S. District Court judge in Denver 
ruled on November 26 that designation of 
land as wilderness in Colorado carried with 
it an implied Federal reserve water right. In 
response to a January 1984 suit by the 
Sierra Club, the ruling generated fear 
among State water users that it would 
adversely affect established water rights. In 
a countermove, two members of the State 
congressional delegation wrote into all new 
wilderness bills a denial of implied water 
rights; this move delayed approval of new 
wilderness legislation until the question is 
resolved. 

The Environmental Protection Agency's 
cleanup list for Colorado under the Compre- 
hensive Environmental Response, Compen- 
sation, and Liability Act of 1980 (Superfund) 
was expanded to include the Rocky Moun- 
tain Arsenal and the Rocky Flats nuclear 
weapons plant, both in the Denver area. 

Colorado received $42.6 million as its 
share of public land rents and royalties, $4.4 
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million less than in 1984, reflecting reduced 
mineral activity on Federal lands. Accord- 
ing to the Colorado Geological Survey 
(CGS), Colorado received $96.6 million in 
“direct revenue" during the 1983-84 fiscal 
year (the most recent figures available) 
from the State severance tax and other 
charges. In addition, local governments 
received an estimated $94.2 million from ad 
valorem taxes levied on mineral properties. 

The U.S. Bureau of Mines had a total of 
$1.08 million in contracts in Colorado, most- 
ly for mine safety and related develop- 
ments. 

The Jefferson County Board of Commis- 
sioners established a broadly based advisory 
board to help develop guidelines for evaluat- 
ing proposals for new sand and gravel and 
Stone operations. Jefferson County had not 
approved a new aggregate extraction site 
for 5 years. 

Working under a reduced direct appropri- 
ation from the State legislature, the CGS 
received enough additional funding from 
other State and Federal agencies and insti- 
tutions to conduct a full engineering and 
environmental-geology program and min- 
eral fuels and mineral resources studies. 
CGS advised State and local government 
agencies on geologic problems; inventoried 
and analyzed the State's mineral resources; 
determined areas of geologic hazard to re- 
duce their impact on the citizens and the 
economy of the State; collected geologic 
information; and published reports on its 
findings in 6 formal reports, 19 open-file 
reports, and numerous technical memo- 
randa and informal reports. 


REVIEW BY NONFUEL MINERAL COMMODITIES 


METALS 


Cadmium.—Asarco recovered cadmium 
from flue dust, dross, and byproduct materi- 
als from out-of-State smelters at its Globe 
refinery in Denver. This output was not 
included in the State mineral production 
total because origin of the processed materi- 
als could not be determined. In a lawsuit 
filed in 1983, a Denver Federal judge ruled 
in October 1985 that the Globe plant was 
responsible for ground and water pollution 
in the Globeville area around the plant. 
State health authorities had complained of 
arsenic, cadmium, lead, thallium, and zinc 
pollution. Damages, cleanup, and a plan to 
prevent further pollution were not decided. 

Copper.—Copper was produced in Colo- 


rado only as a byproduct of other metal 
production. It occurred in complex ores 
along with gold, lead, silver, and zinc, but 
comprised only about 1% of the value of 
those ores. Eight mines in Colorado report- 
ed copper production, but 90% of the total 
came from Asarco's Leadville Unit, Black 
Cloud Mine, and Standard Metals Corp.'s 
Sunnyside Mine. Copper production fell 
about 6496 from the 1984 level. 

Gold.—Gold produced in Colorado fell 
nearly 28% from the 1984 level to 43,301 
troy ounces. Output value fell 36% to $13.76 
million because of lower prices. Only one of 
the State's major gold producing mines 
remained open throughout the year, Asar- 
co's Leadville Unit, the Black Cloud Mine, 
at Leadville. Although primarily a lead-zinc 
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mine, the Black Cloud's 1985 gold produc- 
tion value was significant. The State's larg- 
est gold mine, the Sunnyside Mine at Silver- 
ton, closed in March and remained closed 
the rest of the year. 

Ten mines in Colorado reported produc- 
ing gold in 1985. The Black Cloud and 
Crystal Hill Mines were the two largest 
producers, followed by the Victor and the 
Sunnyside Mines. Colorado was 11th of 14 
States producing gold, with just 5% of 
national output. The average gold price 
during the year was $317.66 per troy ounce. 

Construction of a large open pit mine at 
Summitville by Galactic Resources of Van- 
couver, British Columbia, Canada, was the 
most dramatic development of the year. 
Galactic Resources purchased the property 
in south-central Colorado from Anaconda 
Minerals in 1984. Under a $21 million 
contract to construct an open pit, heap 
leach operation, Bechtel Civil & Minerals 
Inc. directed about 300 construction work- 
ers throughout the year. Galactic Resources 
planned to produce about 120,000 troy 
ounces of gold and 50,000 troy ounces of 
silver per year at a production cost below 
$200 per ounce of gold. No production took 
place in 1985 but was scheduled to begin 
about March 1986. The heap leach pad 
covered 35 acres and was designed to proc- 
ess 17,000 short tons of ore per day, with 
planned expansion to 105 acres. At 11,000- 
foot elevation, a 9-month leaching season 
was projected. Proven ore reserves were 
estimated at 18 million tons. 

The future of Standard Metals’ Sunnyside 
Mine at Silverton, San Juan County, the 
State’s major gold producer in recent years, 
was in question throughout the year be- 
cause of Standard Metals’ filing for chapter 
11 protection under the bankruptcy laws in 
March 1984. The Sunnyside was profitable, 
and Standard Metals looked for a merger or 
sale of the mine. In January, because of low 
prices and cash-flow problems, Standard 
Metals reduced operations at the Sunny- 
side, closing it in March. With this closure, 
the unemployment rate in San Juan County 
rose to over 30%, compared with the State 
average of 5.9%. In August, an agreement 
was reached with Echo Bay Inc., a subsid- 
iary of Echo Bay Mines Ltd. of Edmonton, 
Ontario, Canada. Standard Metals was to 
receive $20 million in cash and retain a 30% 
net-profit royalty interest. The bankruptcy 
court approved the sale in November. Echo 
Bay, which reorganized the operation as 
Sunnyside Gold Corp., planned to spend 
about $6 million in refurbishing the mine. 
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Sunnyside had produced an average of 
35,000 troy ounces of gold and 330,000 troy 
ounces of silver in each of the past 3 years. 
Echo Bay set a production goal for the mine 
of about 750 tons per day to be reached by 
mid-1986. | 

Also in the Silverton area, Gerber Miner- 
als, a subsidiary of Gerber Energy Interna- 
tional Inc., budgeted about $650,000 in ex- 
ploration and development at the Gold King 
Mine, adjacent to the Sunnyside, and on 
extensions of the same vein system. Limited 
production was planned by 1986. P&G and 
International North American Resources 
formed a partnership to develop the Sultan 
Mountain Mine with first production sched- 
uled for 1986. P&G also acquired the old 
Pride of the West mill in Howardsville. 
Federal Resources Corp. resumed oper- 
ations at the Camp Bird Mine near Ouray. 

At Cripple Creek, Nerco Minerals, in a 
joint venture with Silver State Mining 
Corp., kept the Victor Mine closed because 
of design and construction problems. Some 
gold and silver was produced later in the 
year during testing of new facilities. Cripple 
Creek and Victor Gold Mining, a joint 
venture between Texasgulf Minerals and 
Metals and Golden Cycle Gold, continued 
exploring portions of the extensive old prop- 
erties it controlled in the area; the company 
began heap leaching 3 million tons of old 
mine dump material from the Cresson Mine 
on leach pads constructed below the Carlton 
mill. Hull Mining and Newport Minerals 
also conducted heap leach operations in the 
area at the Ruby Pad and the Cameron 
heap leach site. 

In Boulder County, the Gold Hill Limited 
Venture Partnership of Cosmos Resources 
of Vancouver, British Columbia, Canada, 
and the Steen family, completed construc- 
tion of a 50-ton-per-day mill and prepro- 
duction work at the Cash Mine; production 
began late in the year. Hendricks Mining 
completed additional exploration and de- 
velopment work at the Cross Mine above 
Nederland. 

At nearby Idaho Springs, Franklin Con- 
solidated Mining reported discovering a 
large gold-silver ore shoot in the Franklin 
Mine. 

The Crystal Hill Mine near La Garita, 
Saguache County, operated by Draco Mines 
Ltd. and Wytana Inc., ceased operation in 
October, but heap leaching already-mined 
material continued. Newmont Mining Corp. 
wrote off $2.2 million, the net book value of 
plant and equipment at the Idarado Mine in 
Telluride, and set aside a $1.5 million re- 
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serve for final closure costs; once one of 
Colorado's largest base- and precious-metals 
mines, the Idarado had been closed since 
1978. Marathon Gold Corp. Centennial 
Gold Corp, and Hampton Gold Mining 
Areas PLC restructured their joint venture 
operation near Craig but reported no pro- 
duction during 1985. Cobb Resources of 
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Albuquerque, NM, negotiated with Houston 
Natural Gas Co. (HNG) to acquire HNG's 
share of their joint venture at the London 
Mine near Fairplay. Cobb Resources re- 
ported discovering high-grade ore at the 
London Mine, but did not get into produc- 
tion in 1985. 


Table 4.—Colorado: Mine production (recoverable) of gold, silver, copper, 
lead, and zinc, by county 


Material 


Co Mines producing! sold or, Gold Silver 
unty ——————— treated 
Lode Placer (metric SION. Value EA Value 
tons) 
1988, total 15 1 1,017,259 63,063 $26,738,712 2, 145,616 $24,545,846 
1984, total 16 mos 903,525 60,010 21,643,088 2, 199,888 17,908,540 
1 
Clear Creek . 1 Em W W W W W 
Oe Se as 1 Su W W W W W 
Lakó — %⅛˙—2)——— oe, 2 mc W W W W W 
Mineral 2 este W W W W W 
8 1 B W W W W W 
San Jun 1 MA W W W W W 
Teller 1 er W W W W W 
Tota 11 a $944,556 343,301 $13,754,953 548.696 33,37 0,200 
Copper Lead Zinc 
" : ; Total value 
preis Value EUM Value Mene Value 
1988, total W WwW W W W W W 
„ totall W W W W W W W 
1985: 
Clear Creek W W W W SOTA c W 
F W W W W en M W 
Lake W W W W W W 
Mineral!!! W W W W c p W 
Ouray --.-.------- W W W W ud P kl 
C TH ZEN at MH MM mae 
San Juan ________ _ W W W W W W W 
Teller - mm m SM ts 3 W 
Total W W W W W W W 


W Withheld to avoid disclosing company proprietary data. 
rations from which gold and silver are recovered as byproducts from sand and gravel operations are not counted as 


producing mines 
Moes not include gravel washed. 
Includes items indicated by symbol W. 


Table 5.—Colorado: Mine production (recoverable) of gold, silver, copper, lead, and zinc 
in 1985, by type of material processed and method of recovery 


Type of material 
and method 


of recovery 


Gold Silver Copper Lead Zinc 
(troy (troy (metric (metric (metric 
ounces) ounces) tons) tons) tons) 
W -— m a ao 
W A" TN e 
W 506,154 W W W 
W W La SN 
143,301 1548,696 W W W 


W Withheld to avoid disclosing company proprietary data. 


! Includes items indicated by symbol W. 
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Table 6.—Colorado: Mine production (recoverable) of gold, silver, copper, lead, and zinc 
in 1985, by class of ore or other source material 


Material 


Number sold or 

Source of treated 

mines (metric 

tons) 
E ld! 5 736,208 
gold! 

Bier 3 D ed W 
Total 10 W 
Lead-z ine 1 W 
Grand total ______ 11 944,556 


W Withheld to avoid disclosing company proprietary data. 


1Includes material that was leached. 
*Includes items indicated by symbol W. 


Iron Ore.—Colorado, which contributes a 
minute fraction of the Nation’s total iron 
ore output, showed a considerable percent- 
age increase over that of 1984. Pitkin Iron 
Corp. s Cooper Mine near Ashcroft in Pitkin 
County was Colorado’s only iron ore mine. 
Ore produced went mainly to cement pro- 
duction. 

Iron and Steel.—Colorado’s only iron and 
steel producer, CF&I Steel Corp. of Pueblo, 
which closed its four blast furnaces and its 
two basic oxygen furnaces in 1982, was 
permanently out of basic steelmaking. Two 
electric furnaces continued operating, mak- 
ing steel out of scrap. During 1982-84, the 
company cut its operations in half, reducing 
annual output from 1.9 million short tons of 
steel products per year to 0.9 million tons. 
Employment fell from 5,500 in 1981 to about 
2,000 by the end of 1985. Most of the CF&I 
iron ore and coal mining facilities and sand 
and gravel and limestone pits and quarries 
were sold. The company became a specialty 
steelmaker, concentrating on producing 
tubular goods for the oil industry, rails for 
railroads, and wire goods. CF&I earned 
$39.2 million in profits in 1981, lost $23.4 
million in 1982, lost $94.2 million in 1983, 
earned $8.8 million in profits before a $74.8 
million writeoff on an unfinished tube mill 
in 1984, and ended 1985 with a $3.4 million 
loss. CF&I was the 17th largest steelmaker 
in the country. 

In May, stockholders of Crane Co., CF&I's 
parent company, voted to spin off CF&I into 
a separate company. Crane shareholders 
received two-fifths of a share in CF&I for 
each share Crane held. Crane had, earlier 
in the year, sold 13,872 acres of surface and 
mineral rights CF&I held in southern Colo- 
rado to The Anaconda Co. for $5 million. 


Gold Silver Copper Lead Zinc 
(troy (troy (metric (metric (metric 
ounces) ounces) tons) tons) tons) 
21,067 69,817 W W W 
W W W W za 
W W W W W 
W W W W W 
243,301 2548,696 W W W 


The newly independent CF&I operated at 
about 80% of its reduced capacity during 
the year, including a 1-week shutdown in 
July. In October, the United Steelworkers 
of America, representing 1,500 of CF&I's 
workers, agreed to freeze wages and bene- 
fits in an attempt to reduce costs by $2.5 
million per month. Also in October, the 
company announced it would invest $7.2 
million in facilities to produce head-hard- 
ened rails under license from BHP Steel 
International of Australia. 

Lead.—Although Colorado ranked third 
among the 10 States producing lead in 1985, 
its output was less than 2% of the national 
total. Lead was reported at seven mines, but 
most of it came from Asarco's Leadville 
Unit as a coproduct of copper, gold, silver, 
and zinc. Lead comprised less than 10% of 
the value of these base and precious metals 
produced in Colorado. Lead production in 
Colorado was less than 50% of that pro- 
duced in 1984. The average price of lead in 
1985 was $0.19 per pound. 

Molybdenum.—Molybdenum, clearly Col- 
orado's most important nonfuel mineral 
again in 1985, accounted for nearly 40% of 
the total value of nonfuel minerals pro- 
duced. The 45 million pounds of molybde- 
num produced in Colorado (according to 
AMAX Inc.'s 1985 annual report) was also 
nearly 40% of all the molybdenum pro- 
duced in the Nation that year. Yet, output 
in the State reflécted the continuing glut 
of molybdenum in the world market as 
AMAX's two large primary molybdenum 
mines in the State, Climax and Henderson, 
were operated at about 5096 capacity. 

The two mines avoided a prolonged shut- 
down such as they experienced from Sep- 
tember 1982 to January 1984 (Henderson) 
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and April 1984 (Climax). Nevertheless, both 
mines were closed for 9 weeks during the 
year, July 1 to September 3, for mainte- 
nance, vacation, and inventory adjustment, 
and because of lower prices; both reopened 
with smaller labor forces. Climax employ- 
ment dropped from 800 to 500, Henderson 
from 900 to about 800. In the peak produc- 
tion year, 1980, Climax employed 3,000 
people and Henderson, 2,000. 

Along with a 38% increase in productivi- 
ty at Climax over that of 1981 and a 32% 
increase at Henderson, a gradual shift in 
production from Climax to Henderson took 
advantage of Henderson's more modern fa- 
cilities and higher ore grade. Two-thirds 
came from Henderson (about 28 million 
pounds of MoS;) and one-third from Climax 
(about 17 million pounds of MoS,), about the 
same combined output as in 1984. A revised 
mining plan at Climax resulted in lower 
proven and probable reserve estimates—241 
million short tons (136 million tons in the 
open pit and 105 million tons underground), 
compared with 408 million tons in 1984— 
but at a higher average grade—0.348% 
molybdenum disulfide in 1985, compared 
with an average 0.306% in 1984. The change 
in the mining plan also resulted in a write- 
off of approximately $17 million in capital- 
ized development costs at Climax. Capital 
spending at Climax was about $2.3 million 
in 1985, compared with $2.4 million in 1984. 

At Henderson, proven and probable re- 
serves were estimated at 232 million tons 
averaging 0.375% molybdenum disulfide, 
not much different from that of 1984. Capi- 
tal spending at Henderson, however, was 
$7.7 million in 1985, compared with $1.3 
million in 1984. 

AMAX transported molybdenum concen- 
trates produced at Climax and Henderson 
to conversion plants outside the State. 

About 44% of molybdenum produced was 
consumed in alloy steel, where it improved 
toughness and temperature, wear and cor- 
rosion resistance; 22% in stainless steel; 6% 
in cast iron; 3% in special alloys; and 11% 
in chemicals and lubricants. The demand 
for and price of molybdenum was closely 
related to steel production. Molybdenum 
prices during the year ranged from about 
$3.05 to $4.50, with a representative average 
of about $3.25 per pound of molybdic oxide, 
compared with a representative average 
price of about $8.64 in 1981 and spot prices 
as high as $30 in that year. 

Silver.—Silver production in Colorado fell 
75% from the 1984 level, to 548,696 troy 


115 


ounces. The value of silver produced declin- 
ed more than 80% as prices for the metal 
continued downward from the 1984 average 
of $8.14 per ounce. Colorado ranked eighth 
of 17 States producing silver, with just 196 
of national output. Only one of the major 
silver producing mines in the State remain- 
ed open throughout the year, Asarco's 
Black Cloud Mine near Leadville. 

The State's major silver producer, Home- 
stake's Bulldog Mountain Mine at Creede, 
closed at the end of January because low 
silver prices made it uneconomical to con- 
tinue operation; the mine did not reopen 
during the year. About 97 of 114 workers, 
one-sixth of the population of Creede, were 
laid off. It was the first total shutdown of 
the mine since the beginning of the Bulldog 
project in 1963. The Bulldog Mine produced 
about 1.5 million troy ounces of silver in 
1980, 1.4 million in 1981 and 1982, 1.3 
million in 1983, and slightly less than that 
in 1984. With production costs of $7.50 to 
$8.00 per ounce, it was uneconomic to oper- 
ate with silver prices at about $6 per ounce. 

The Sherman Mine near Leadville, oper- 
ated by Hecla under lease agreement with 
Leadville Corp., was shut down in Septem- 
ber 1984 and not reopened in 1985. The 
Leadville Corp. agreed to purchase back 
Hecla's lease on the Sherman Mine for $1.5 
million. Hecla, or Day Mines Inc., which 
had merged with Hecla, had operated the 
mine on a lease basis since 1981 for 60% of 
the profits produced. The Sherman Mine 
had been one of the State's leading silver 
mines since the late 1970's, reportedly pro- 
ducing as much as 1 million ounces per 
year. Leadville Corp. also purchased back 
Asarco's share of their joint venture at the 
Resurrection No. 2 Mine, also near Lead- 
ville. 

The fourth of the larger silver producing 
mines in Colorado, Standard Metals' Sunny- 
side Mine at Silverton, was closed in March 
1985 and did not reopen during the year. 
The closure of the Sunnyside Mine was 
related to the bankruptcy and cash-flow 
problems of Standard Metals. Toward the 
end of the year, the mine was sold to Echo 
Bay Mining Co. of Vancouver, British Co- 
lumbia, Canada, which prepared to reopen 
the mine in 1986. 

North American Power Petroleum Inc., a 
Canadian firm, bought the Caribou Mine 
above Nederland in August 1983, and 
Hendricks Mining and Harrison Western 
Corp. were readying the operation for pro- 
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duction. Low silver prices, however, forced 
the closure in March 1985 before it could be 
brought into full production. 

The bleak silver production picture in 
1985 was brightened somewhat by encour- 
aging exploration results, which seemed to 
presage future production, at least when 
the price of silver improves. 

Homestake continued exploring and de- 
veloping a prospect at the Equity Mine 
property 8 miles northwest of its Bulldog 
Mountain Mine. Homestake began drilling 
on the property in 1983, drove a decline and 
production tunnel in 1984, and began drift- 
ing along the Amethyst vein system to 
sample and test the ore. Although no con- 
clusions were announced, the company 
acquired control of 10,000 to 15,000 acres in 
the area and was making a major invest- 
ment in developing the property. 

Also in the Creede area, Pioneer Nuclear 
and MECO were blocking out defined ore 
bodies on the Amethyst vein system north- 
west of Creede, following 2 years cf explora- 
tion at the Commodore Mine. MECO con- 
trolled extensive mining property in the 
Creede area, including property adjoining 
the Equity Mine. MECO and the Santa Fe 
Mining Co., a subsidiary of the Santa Fe 
Railroad Co., formed a joint venture to 
explore the Alpha-Corsair vein west of 
Creede. Crown Resources of Denver and 
joint venture partner Sutton Rescurces 
completed purchasing claims around the 
Equity Mine. 

At Leadville, Leadville Silver and Gold 
entered into a joint venture with Golden 
Gate Minerals Inc. to acquire a majority 
interest in mining properties controlled by 
Windsor Resources Inc. in the St. Kevin 
Mine, Lake Creek, and Montezuma mining 
districts, where average values of 22 ounces 
of silver per short ton were reported. Great 
West Gold and Silver Inc. signed options to 
acquire silver claims in the nearby Sugar- 
loaf District. 

Other silver developments included the 
Alma Queen Mine near Fairplay, Chiwawa 
Mines Inc.’s Mount Bross property near 
Alma, and the Emma No. 2 Mine on Aspen 
Mountain at Aspen. 

Tin.—A relatively small amount of tin 
was extracted as a byproduct of molybde- 
num production at the Climax Mine. Cli- 
max ore contained about 0.002% tin. 

Tungsten.—Colorado was the second of 
two States producing tungsten in 1985. 
Tungsten was produced in Colorado as a 
byproduct of molybdenum production at the 
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Climax Mine near Leadville; cutput was 
affected by the reduced operating schedules 
at that mine in 1984 and 1985 and the 
closure of the mine in 1983. In its 1985 
annual report and 10K Annual Report to 
the Securities and Exchange Commission, 
AMAX, owner and operator of the Climax 
Mine, noted production of about 35,000 
short ton units of tungsten concentrate 
containing about 500,000 pounds cf tung- 
sten in 1985, compared with 29,000 short 
ton units containing 400,000 pounds of tung- 
sten produced in 1984. Average price was 
$61.45 per short ton unit of tungsten con- 
centrate in 1985 and $73.63 in 1984. 

Tungsten—noted for its unique electronic 
properties, high melting point, and high 
density—was used primarily in tungsten- 
carbide tools, lamp filaments, and electrical 
contacts. Climax-produced tungsten was 
sold principally in the United States. 

The Fremont County Board of Commis- 
sioners granted a permit to Strategic Earth 
Resources Corp. of Canon City to mine 
tungsten south of Texas Creek. Extraction 
of up to 70,000 tons of tungsten annually 
was planned when the mine becomes opera- 
tional. 

Vanadium.—No vanadium was recovered 
in Colorado in 1985. Colorado had been the 
Nation's leading vanadium producer, a 
steel-alloying metal, in 1984 and for a num- 
ber of recent years. Vanadium had long 
been produced as a coproduct with uranium 
from sandstone ores, mostly mined in the 
Uravan Mineral Belt on the Colorado Pla- 
teau in western Colorado. The U.S. Depart- 
ment of Energy estimated almost 14 million 
short tons of ore averaging 1.29% vanadium 
pentoxide (V: O;) and 0.25% uranium oxide 
(UO) were mined in the mineral belt 
between 1947 and 1979. 

Uranium-vanadium mining and milling 
activity in western Colorado, as elsewhere, 
declined rapidly since 1980 as the price and 
demand for uranium fell. The decline of 
steelmaking in the United States during the 
same period contributed to the fall in price 
and production of vanadium. The Umetco 
Minerals Corp., a subsidiary of Union Car- 
bide Corp., Uravan mill and its Rifle 
vanadium-finishing facility, major produc- 
ers of vanadium in the past, were closed 
throughout the year. The Uravan mill had 
been in continuing hearings with the Colo- 
rado Health Department since 1975 seeking 
a renewal of its operating license. In early 
1985, the State of Colorado sued Umetco 
over plans to clean up alleged uranium 
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contamination around the Uravan mill. The 
site was also cited as one of the Superfund 
environmental cleanup targets in Colorado. 
About 100 citizens of the small town of 
Uravan turned out for a celebration in May 
honoring Union Carbide for its role in the 
town's history. 

Colorado's other uranium-vanadium mill, 
the Cotter Corp. mill at Canon City, closed 
since January, was reopened in September 
to process ore to meet its contracts for U5O,. 
Its vanadium circuit, however, remained 
closed. Ore processed was from Cotter's 
Schwartzwalder Mine near Golden in Jef- 
ferson County, whose ore did not contain 
vanadium. The State sued Cotter in 1983 
over possible uranium contamination 
around its millsite. 

The number of uranium miners employed 
in Colorado fell to about 10% of its peak 
number. Nationwide, about 2,000 of a peak 
number of 22,000 uranium miners were still 
employed in the industry. It was estimated 
that only 3 of 25 major uranium mills in the 
Nation operated in 1985. 

Zinc.—Zinc production in Colorado was 
34% lower in 1985 than in 1984 and value of 
production was 45% lower as the price of 
zinc fell to an average $0.40 per pound. 
Although Colorado ranked fifth among the 
eight States producing zinc, its contribution 
to the national total was relatively small. 
Zinc was produced as a coproduct with 
other base and precious metals in Colora- 
do's complex ores. Three mines in the State 
reported zinc output, but most of the pro- 
duction was from one mine, Asarco's Lead- 
ville Unit, the Black Cloud Mine. Zinc was 
second only to gold in value of base and 
precious metals mined in Colorado, with 
34% of that total. 

Environmental controversy continued to 
embroil the Eagle Mine at Gilman, one of 
the Nation's major zinc producers during 
the 100 years prior to its closure in 1981. 
The Colorado Department of Health filed a 
$50 million lawsuit against Gulf -- Western 
Industries Inc. and against The New Jersey 
Zinc Co., former owners of the. mine, for 
degrading water quality in the Eagle River, 
a result of pollution from the mine and 
tailings ponds. The old operation is on the 
Superfund list of sites requiring environ- 
mental cleanup. 
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Cement.—Portland cement shipments de- 
clined more than 10% from that of 1984; 
masonry cement, more than 22%. Two com- 
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panies produced cement in Colorado, Ideal 
Basic Industries Inc. at its portland cement 
plant in Fremont County and Boettcher 
plant in Larimer County, and Southwestern 
Portland Cement Co., a subsidiary of South- 
down Inc. at its Lyons plant in Boulder 
County. Ideal produced more than two- 
thirds of the total, mostly at its portland 
plant. The amount of masonry cement pro- 
duced was relatively small. 

More than two-thirds of total production 
was sold to ready-mixed concrete compa- 
nies; a little more than 10% went to con- 
crete product manufacturers; and the bal- 
ance was sold to highway contractors, build- 
ing material dealers, and other contractors. 
Most was shipped in bulk, by truck, directly 
to the purchaser. 

Ideal's portland plant had three wet- 
process kilns with electric-precipitator pol- 
lution control and a combined productive 
capacity of about 885,000 short tons annual- 
ly. Ideal’s Boettcher and Southwestern’s 
Lyons plants each had one dry-process kiln 
with glass-bag pollution control and annual 
productive capacities of about 460,000 tons 
and 430,000 tons, respectively. 

At yearend, financially troubled Ideal 
had negotiated agreements to sell both its 
U.S. and Canadian potash operations and a 
temporary “stand still” agreement with its 
lenders on payments on $385 million in 
unsecured debt. 

Clays.—Colorado was a relatively small 
producer of clay, with about one-half of 1% 
of the Nation’s total. More than 90% of 
production was common clay. Some fire clay 
and a very small amount of bentonite were 
also produced. Clay was produced in seven 
counties—80% in Douglas, Jefferson, and 
Pueblo Counties. Leading companies were 
Robinson Brick, Summit Pressed Brick & 
Tile Co., and Lakewood Brick and Tile Co. 

Gem Stones.—Colorado again produced 
about 1% of the Nation’s gem stones, in- 
cluding amethyst, aquamarine, smokey 
quartz, turquoise and a small number of 
micrometer-size diamonds. The Mineralog- 
ical Record" (V. 16, No. 3, May-June 1985) 
featured Colorado gem stones. 

Gypsum.—Three companies reported 
crude gypsum output in Colorado in 1985: 
Eagle Gypsum Ltd. in Eagle County, Gen- 
star Gypsum Products Co. in Fremont 
County, and Quad Honstein Joint Venture 
in Larimer County. Total gypsum produced 
declined about 20%. Only Genstar reported 
also calcining gypsum. Colorado production 
was less than 2% of the national total. 
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Ramo Corp. reportedly began mining gyp- 
sum near the town of Gypsum in mid-April 
under a 45,000-short-ton-per-year contract 
with Ideal, which planned to use the materi- 
al in cement manufacture. Eagle County 
commissioners approved plans for a 
gypsum-based drywall plant to be built near 
Gypsum. Proposed by Eagle Gypsum, the 
plant would begin production in 1987 if 
plans materialize. 

Lime.—Quicklime production was report- 
ed by one company in 1985, Calco Inc., in 
Chaffee County. The quantity of lime pro- 
duced in the State was 65% less than in 
1984. The principal reason for the lower 
production was absence from the industry 
of The Great Western Sugar Co., which had 
produced lime for many years to use in the 
processing of sugar beets. Hunt Internation- 
al Resources Co. of Dallas, parent company 
of Great Western, put the company up for 
sale at the end of 1984, including 10 proper- 
ties in Colorado. A decline in sugar use and 
competition from artificial sweetners had 
affected the market for sugar from sugar 
beets. A farmer cooperative hoped to buy 
the company. 

Nahcolite.—Industrial Resources Inc. and 
Northern Natural Resources Co. received 
permits and completed design work on a 
pilot plant to solution mine nahcolite in the 
Piceance Creek Basin of northwestern Colo- 
rado. Nahcolite is a naturally occurring 
sodium bicarbonate. The pilot plant could 
produce 10,000 to 13,000 short tons per year, 
whereas a full-scale conventional plant 
would produce 50,000 to 120,000 tons per 
year over a 30-year period and employ 80 to 
100 workers. Industrial Resources held 
8,359 acres of Federal sodium mineral 
leases with an estimated nahcolite resource 
of 6 billion tons. 

The company produced 10,000 tons of 
nahcolite between November 1983 and Feb- 
ruary 1984 for testing. Initial markets 
would be as animal feed additives, drilling 
muds, fire extinguishers, and other indus- 
trial uses. A major future market was 
expected to be removal of sulfur dioxide 
from smokestack emissions. According to 
the companies involved, sodium bicarbonate 
could be used to remove 80% of sulfur 
dioxide from coal-burning plant stacks at 
65% of the cost of conventional wet scrub- 
bers and spray dryer systems. Nahcolite in 
the Piceance Creek Basin is interbedded 
with oil shale and dawsonite (a sodium- 
aluminum-bearing material). The U.S. Bu- 
reau of Land Management was conducting 
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an environmental impact study of the proj- 
ect. Another company, Multi-Mineral Corp., 
experimented with nahcolite mining in the 
same general area several years ago. 

Peat.—Four companies in four counties 
reported peat production: Colorado Peat 
Industries in Boulder County, Glacier View 
Peat Corp. in Chaffee County, Universal 
Peat Co. in Park County, and Hyponex 
Corp. in Teller County. The volume of 
production increased more than 10% over 
that of 1984, and the value of that produc- 
tion increased more than 22%. Universal 
Peat was the major producer. About two- 
thirds of the material produced was shipped 
in bulk. 

Perlite.—Crude perlite production was 
reported by one company, Persolite Prod- 
ucts Inc. at its Rosita Mine in Custer Coun- 
ty. Although the volume of production re- 
mained about the same as in 1984, the price 
was lower. Two companies produced ex- 
panded perlite, Persolite at its plant at 
Florence and Grefco Inc. at its Building 
Products Div. plant at Antonito. The ex- 
panded product was used as filter aid, 
cavity-fill insulation, concrete aggregate, 
fillers, horticultural aggregate, low-tem- 
perature insulation, and plaster aggregate. 

Pyrites.—AMAX produced pyrite as a 
byproduct of molybdenum at its Climax 
Mine near Leadville. Three to five pounds of 
pyrite was removed from each short ton of 
ore processed at the Climax mill. Among 
other uses, pyrite was used in coloring glass. 

Sand and Gravel.—Construction.—Con- 
struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
even-numbered years only; therefore, this 
chapter contains only estimates for 1985. 
Data for odd-numbered years are based on 
annual company estimates made before 
yearend. 

Colorado ranked eighth in the Nation in 
estimated construction sand and gravel pro- 
duction but accounted for less than 396 of 
total national production. 

Industrial.—Industrial sand and gravel 
was produced at two sites in Colorado, by 
Cherry Creek Sand Specialties Inc. in Arap- 
ahoe County and Colorado Silica Sand Inc. 
in El Paso County, both small operations. 
Industrial sand output, a minor portion of 
total sand and gravel produced, fell signifi- 
cantly in 1985. Industrial sand was used 
mostly as a sandblasting medium. Small 
amounts were used for roofing granules and 
filtration. 

Stone.—Stone production is surveyed by 
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the U.S. Bureau of Mines for odd-numbered 
years only; the 1984 chapter gave estimates. 
Data for even-numbered years are based on 
annual company estimates made before 
yearend. 

The quantity of stone produced in Colora- 
do in 1985 was about 4% greater than in 
1983, the last year stone was canvassed. All 
but an insignificant amount was crushed 
stone. Twenty-six companies produced 
crushed stone at 31 quarries in 11 counties. 
Three companies produced dimension stone, 
all in Larimer County. Jefferson County 
was the source of nearly one-half the crush- 
ed stone output; Fremont County, more 
than one-fourth of the total. 

The major crushed stone producers, in 
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order of output, were Ideal Basic and Mo- 
bile Premix Concrete Inc., followed by Cool- 
ey Gravel Co. (J. L. Shiely Co.), Southwest- 
ern Portland Cement Co., and Asphalt Pav- 
ing Co. The top three companies produced 
more than one-half the State total; the top 
five companies accounted for nearly 80% of 
the total output. 

About one-half of stone produced was 
granite; more than 40% was limestone. 
Most of the limestone output was used in 
cement manufacture. Primary uses of gran- 
ite were for concrete aggregate, bituminous 
aggregate, and dense road base. Sandstone 
was used mainly for riprap, dense road 
base, and cement manufacture. 


Table 7.—Colorado: Crushed stone! sold or used by producers in 1985, by use 
(Thousand short tons and thousand dollars) 


Use 


Coarse 
Combined coarse and fine tes: 
Graded 


3[ncludes concrete aggregate (coarse), bituminous aggregate (coarse), bituminous surface-treatment 
surf. and exposed te, crusher run (select material or fill), stone sand (bituminous 
(large), coarse aggregate (graded), combined coarse and fine 


aggregates, and other construction and maintenance uses. 
cludes waste material. 


ate (+ 1-1/2 inch): Riprap and jetty stone 


base or subbase _________________ _ 
Other construction? _______________________ 
5 and metallurgical: Cement manufacture 


Quantity Value 

Eu Danis cur m ee ĩͤ e IE 135 695 
RR LC eT AE S E 443 1,849 
ESAE A000 1,498 5,459 
pS ee ee 8 2,656 7,809 
22 ee y ere 4 11 
J 8 2,300 10, 107 
323 ³ĩWs·Ü˙ðÜ1ẽ EEE 57,037 25,980 
te, unpaved 


“Includes production reported without a breakdown by end use and estimates for nonrespondents. 
5Data do not add to total shown because of independent rounding. 


Sulfur.—Continental Oil Co. recovered 
elemental sulfur from acid gases at its 
petroleum refinery in Adams County near 
Denver. Elemental sulfur is not included in 
table 1 because it is considered a byproduct. 

Monex Engineering Inc. of Calgary, Al- 
berta, Canada, in a joint venture with 
Starfire Industries of Vancouver, British 
Columbia, Canada, announced plans to de- 
velop old sulfur beds on Trout Creek, 17 
miles southwest of Creede. An $11 million 
open pit mine and plant employing 50 to 60 
people was proposed. Reserves at the site 
were estimated to be 2 million metric tons, 
allowing 5 to 6 years of operation. Output 


would be used for fertilizer. The site, mined 
as early as the 1880’s, had not been worked 
since World War I. It is on National Forest 
Service land adjacent to the Weminuche 
Wilderness. 

Vermiculite (Exfoliated).—W. R. Grace 
& Co. exfoliated vermiculite from Montana 
at its Denver plant. About two-thirds of the 
product was used in fireproofing, and most 
of the remainder, in block insulation. Other 
uses included concrete aggregate, horticul- 
ture agriculture, loose-fill insulation, and 
plaster aggregates. 


1State Mineral Officer, Bureau of Mines, Denver, CO. 
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Table 8.—Principal producers 


Commodity and company Address Type of activity County 
Cement: 
Ideal Basic Industries Inc.... Box 8789 Plants Fremont and 
750 17th St. Larimer. 
Denver, CO 80201 
Southwestern Portland Cement Co.! 1111 South Colorado Blvd. Plant Boulder. 
Denver, CO 80222 
ewood Brick and Tile o 1325 Jay St. Mines and plant Jefferson. 
Lakewood, CO 80214 
G. W. Parfet Estate Inn», 1218-1/2 net n Ave. Mines Do. 
Golden, CO 8040 
Robinson Brick Co Box 5243 Mines and plant Douglas, Elbert, 
Denver, CO 80217 El Paso, Jef- 
ferson. 
Summit Pressed Brick & Tile 0 Box 533 Mines Pueblo. 
nos Pueblo, CO 81002 
ASARCO Incorporated: Box 936 Mine and mill Lake. 
Leadville, CO 80461 
Nerco Minerals Oo 2917 County Rd. 84 Mine Teller. 
Victor, CO 
Standard Metals Corp. Box 247 Mine and plant San quan. 
Silverton, CO 81433 
Gypsum: 
Genstar Gypsum Products o 1153 State Hwy. 120 ö Fremont. 
i Florence, CO 81226 
ron o 
Pitkin Iron Cor- 105 West Adams St. Mine Pitkin. 
Chicago, IL 60603 
Lime: 
Calcd Ines 22cec0 22sec 3525 22S 400 East Railroad Mine and plant_ Chaffee. 
Box 1044 
Salida, CO 81201 
Molybdenum: 
| (a tus oe cef: 13949 West Colfax Ave. Mines and mills Clear Creek and 
" Golden, CO 80401 Lake. 
eat: 
Universal Peat o 1557 South Ingalls St. Bog on Park. 
Lakewood, CO 80422 
Perlite: 
Grefeo Inc -——-—-—---------------- Box 308 Flant Conejos. 
Antonito, CO 81120 
Persolite Products Ine Box 105 Mine and plant. Custer and 
8 Florence, CO 81226 Fremont. 
tone: 
Asphalt Paving Co- - ------------- 14802 West 44th Ave. Quarries _ _ _ Jefferson. 
Cooley Gravel Co. (J. L. Shiely Co.) Bor S 8 Quarry Do 
ey Gravel Co. (J. L. Shiely Co.)) x 5485 Qauarry __ — i 
Terminal Annex 
Denver, CO 80217 
Mobile Premix Concrete Inne Box 5183 T.A. ~__-do____ _ Do. 
Denver, CO 80217 
1Also stone. 


2 Also copper, lead, silver, and zinc. 
3A]so pyrites, tin, and tungsten. 


The Mineral Industry of 
Connecticut 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the State Geological and Natural 
History Survey of Connecticut, Department of Environmental Protection, for collecting 


information on all nonfuel minerals. 


By L. J. Prosser, Jr., and R. J. Altamura? 


The value of nonfuel mineral production 
in Connecticut in 1985 was $72.4 million. 
The apparent decline of $7.3 million in the 
value of production, primarily for crushed 
stone, appeared incongruent. with the in- 
creased demand by the construction indus- 
try for that mineral commodity. Total em- 
ployment and employee hours worked in 
the State’s crushed stone industry both 


increased 21% from 1983 to 1985. Another 
indicator of demand for stone—housing 
starts—increased 56% for the same period. 
Reported crushed stone production and val- 
ue declined 5% and 4%, respectively, dur- 
ing those same years. Uncharacteristically 
low reporting by producers probably was 
the reasen for this apparent difference. 


Table 1.—Nonfuel mineral production in Connecticut 


1984 1985 
Mineral ; Value Value 
Quantity (thousands) Quantity (thousands) 
ae NE K ĩ thousand 3 98 99 * 106 $632 
Sand sndiravel constuction)... ss es age COCR 22,817 *6,000 *21,000 
ne: 

JJ NOTET ER E ⁵ ERN do... *8.300 *49,400 7,271 43,937 

Dimensión... oos ee do... *18 *1,080 20 1,285 
Combined value of feldspar, Stones, mica dacrap), sand and gravel 

(industrial), and value indicated by symbol W _____._______- xx 5,834 XX 5,532 

Total ——— ß REE AS OTe a ee ERNE XX 79,696 XX 12,386 

W Withheld to avoid disclosing company proprietary data; value included with “Combined value" 


*Estimated. 
. XX Not applicable. 


i Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
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Table 2.—Nonfuel minerals produced in 


Connecticut in 1984, by county 
Minerals produced 
County in order of value 
Fairfield and gra 
„ Sand and gravel, clays. 
3 and gravel, lime. 
Middles en 9 sand and gravel, 
New Haven Send and gravel. 
New London Do. ; 
Tolland .........- Do. 
Windham Do. 
Undistributed i Stone (crushed and dimen- 
sion), gem stones. 


1Data not available by county for minerals listed. 


1... en en ene awe —— 
(foe me e 


be 90 


Figure 1.—Principal mineral producing localities in Connecticut. 
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Table 3.—Indicators of Connecticut business activity 
19837 1984 1985 
Em oyment a and labor force, annual average: 
Popula ))) ĩð NEE ee ee E ⁵ E thousands 3,140 3,155 3,174 
kal civilian labor for tree do- 1,612 1,672 1,711 
D )))))öͤͥͤãĩ] 8 percent 6.0 4.6 4.9 
Emp oyman 5 
J ] ⅛ )J. ⁰¶AAAA ? thousanda. .. 1.5 1.5 1.6 
Nénmetallic minerals except fuel do- 1.0 1.0 1.1 
Manufacturing total . „„ „ do- 403.4 415.3 410.6 
5 metal industries do- 16.3 16.1 14.6 
Stone, clay, and ime yd in products? ___________________ do- 6.2 6.1 5.8 
products do- 22.0 22.4 22.6 
Petroleum and coal products? |... 22. do- 3 3 2 
Transportation uus ond pablie uaia a 0 ee da--- 61 — 686 68.8 
on an Meines — o. — : ; : 
Wholesale trade nno s es Se do- 312.8 832.8 849.8 
Finance, i 5 real estate . - -----------------—— do ___ 117.4 128.3 180.3 
C11. ow do- 313.8 335.0 852.5 
Government and government enterprises do. ..- 181.9 185.2 188.9 
CCC PP do... V1, 446.5 1,520.5 1,568.5 
Personal income: 
a d ³ d millions 046 109 n ,408 
Per capita ia a ð]ix 15,299 16,835 18,089 
Hours and earnings: 
Total average weekly hours, production worker 41.3 42.5 41.9 
Earnings? 55 aa earnings, production workers $8.8 $9.2 $9.6 
Farm income _—---—-------------------—-----———— millions_ — $119 $136 $98 
/ cundo a dai do... 700 $37,628 $41,118 
Mining total ________________-_-__-____-_-____ do- $161 $196 $194 
Nonmetallic minerals except fuels... do_ _ $24 $27 
Oil and gas ort e, . ee do- 3104 $138 $124 
Manufacturing total ..------------—----—--------- do- 311,051 $12,083 $12,658 
Primary metal! ma, - - ----------------—— do- $491 $531 $4 
Stone, clay, and glass 1 — e, ----------------- do- 154 $155 152 
Chemicals and products do 10 $855 
Petroleum and coal produets—-—— „ ao e : a S $9 
AMI Een re MM eH T E M rM. 8 ; sei 
Transportation and public utilities do- 1,788 1,990 2,170 
Wholesale and retail trade do... ,182 755 899 
inance, insurance, real estate 24444 do_ _ __ 189 8425 
VAC ng ee ʒʒ dT ee e 774 796 635 
Government and government enterprises do... : ,150 $4,681 
Construction activity: 
Number of private and public residential units authorized ____________ 15,672 17,810 24 
Value of nonresidential construction.Uu millions 11454 10.1 2.8 
e a ni ir CLE 149.4 1.4 5 
7 anc masonry contento ind thun tae te 
thousand short tona... 641 775 887 
Nonfuel mineral production value: 
Total crude mineral value unkk ~~~ millions $71.2 $79.7 $72.4 
Fiese ⁰ y $23 $25 $23 


NE Sureau of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 


"fBureau of Economic Analysis, 


Regional Economic Measurement Division, U.S. Department of Commerce. 


*Data do not add to total shown because of independent rounding. 
*1983 data based upon 16,000-place sample, 1984 and 1985 data based upon 17,000-place sample. 


5Has no cement producing plants. 


S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 


Sources: 
US. eh] of Mines. 


Legislation and Government  Pro- 
grams.—The Connecticut General Assem- 
bly adopted a statewide water resources 
plan with enactment of Public Act 85-535. 
The act included a structure for coordina- 
tion and regulation of supply, quality, serv- 
ice, and p 

Also enacted by the 1985 legislature was 
Public Act 85-88, establishing a registration 
program and standards for oil and gas 
exploration. Other legislation that broadly 


affected segments of the State’s varied in- 
dustries is described in capsule summary 
form in the “Classified Index of Legislation 
Enacted by the 1985 General Assembly.” 
The index lists measures by bill number 
and includes amendments to existing 
statutes.’ 

An order to cease and desist from using a 
parcel of land for removal of peat was 
upheld in State Superior Court (A. B. Deug- 
las Thibodeau, et al., versus Marlborough 


124 


Zoning Board of Appeals, Superior Court, 


Judicial District of Hartford-New Britain, 


No. CV83-0279409, Dec. 20, 1985). The peat 
mining project was initiated in 1982 but was 
shut down shortly after its start by Marl- 
borough zoning officials. The Court's deci- 
sion reflects the overall impact of local 
control over the State's mining industry. 

The Natural Resources Center and the 
Connecticut Geological and Natural History 
Survey continued programs to collect, inter- 
pret, and disseminate information on Con- 
necticut's natural resources. For the second 
year, the Connecticut Survey, in conjunc- 
tion with the U.S. Geological Survey 
(USGS), worked on the development of a 
statewide geographic information system 
that includes data bases for geology, soils, 
drainage basins, and land use. This system 
was demonstrated by the Connecticut Sur- 
vey when it hosted the 1985 American 
Association of State Geologists Meeting. 

The Connecticut Survey continued bed- 
rock and surficial mapping programs in 
cooperation with the USGS. A new State 
bedrock geological map was published, and 
a surficial materials map was open-filed. 
Side-looking airborne radar (SLAR) linea- 
ment mapping of the State was completed 
and open-filed. Geological interpretations of 
the lineament mapping and subsequent 
field checking resulted in the discovery of a 
previously unidentified fault in eastern 
Connecticut (the Snake Meadow Brook 
Fault). Continuing research utilizing SLAR 
data was focused on the relationship be- 
tween bedrock ground water and radar 
lineaments (possible fracture zones) The 
hypothesis that ground water yields in- 
crease near zones of higher fracture perme- 
ability was tested. 

A layman's guide to the geology of Con- 
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necticut, “The Face of Connecticut," which 
explains the geology to the general public, 
was published.* A bedrock mines and quar- 
ries map (historic and present) was expected 
to be published in 1986. 

Other Survey activities included geophys- 
ical research on Long Island Sound includ- 
ing seismic reflection profiling of the west- 
ern one-third of Long Island Sound, com- 
pleting a total of 404 miles of seismic line as 
part of a larger study to understand the 
stratigraphy, geologic history, and mineral 
resources. Part of the work involves grants 
from the U.S. Minerals Management Serv- 
ice concerning offshore nonfuel minerals 
such as sand and gravel. In addition, the 
Connecticut Survey was involved in the 
proposed compilation of a bedrock geologi- 
cal map of southernmost New England (to 
include Connecticut, Massachusetts, and 
Rhode Island) at a scale of 1:250,000. 

Also during the year, Texaco Oil Co. 
conducted seismic surveys for oil and gas in 
the Connecticut Valley as part of a prelimi- 
nary investigation of the Mesozoic age 
Hartford Basin. 

The University of Connecticut announced 
what was considered the first documented 
discovery of gold in the State's history. 
Traces of gold were found in several quartz 
samples near the town of East Hampton. 
The area near where the gold was found 
includes both private and State forest land. 

Trumbull town officials retained mineral 
rights for property exchanged with a devel- 
opment company. The area near Long Hill 
was mined for tungsten between 1890 and 
1916. The deposit was also worked for cop- 
per, lead, and silver with the mineralized 
rock ranging in grade from about 0.1796 to 
0.21% WO. 


REVIEW BY NONFUEL MINERAL COMMODITIES 


INDUSTRIAL MINERALS 


Clays.—In 1985, Connecticut's clay indus- 
try operated at full capacity, producing 
106,000 short tons of clay, 7,000 tons more 
than in 1984. Two companies mined glacial 
lake clays and selected Mesozoic shales for 
use in brick manufacture. 

K-F Brick Co. mined clay at its East 
Windsor Hill brickworks and shale near 
Suffield. About 80% of the fuel used in brick 
manufacture was low-sulfur coal shipped 
from eastern Kentucky, and about 20% was 
natural gas. The company operated 11 


months in 1985 as allowed by a State permit 
that K-F received when it began burning 
coal about 2 years ago. Because of the low- 
sulfur coal used, the firm could operate 
year-round and still be in compliance, but 
instead used the month for maintenance. If 
the company had been unable to burn coal 
or some other cheaper fuel, it would have 
considered closing. 

The firm experimented with using locally 
purchased crushed traprock in lieu of shale 
in the brick manufacture, thus reducing 
machinery wear and tear and operation 
costs. This alternative saved transportation 
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costs because the shale had to be trucked 
from Suffield about 15 miles from the brick 
plant. Also, 11 of the State's 12 traprock 
quarries were in the central part of the 
State, as was K-F. 

The State's other producer, The Michael 
Kane Brick Co., mined clay and manufac- 
tured brick at its operations in Middletown. 

Feldspar.—Connecticut ranked a distant 
second nationally in feldspar production. 
North Carolina, the leading preducing 
State, accounted for about 70% of the total 
domestic output of 700,000 short tons. 

The Feldspar Corp. mined feldspar from 
pegmatites at the White Rocks (Middle- 
town) and the Hale and Gotta-Apple Or- 
chard (Portland) quarries. The ore was 
ground and concentrated at a plant near 
Middletown, Middlesex County, at the site 
of the White Rocks Quarry. The feldspar 
was beneficiated by froth flotation and for 
use by the glass and ceramics industries. 

Production at Feldspar's Middletown op- 
erations remained about the same as in 
1984. The decline in demand for feldspar 
used in glassmaking was offset by the im- 
proved conditions in the housing and 
construction-related markets. In those in- 
dustries, feldspar was used in the manufac- 
ture of ceramic fixtures such as toilets and 
in the production of fiberglass. 

Gem Stones.—Typically gem stones are 
collécted from pegmatites and from areas of 
hydrothermal mineralization. Individual 
collectors and mineral clubs recovered min- 
eral specimens in quarries and abandoned 
minesites, primarily in the central part of 
the State. 

Lime.—Production ceased in 1984 with 
the closing of Pfizer Inc.’s lime plant in 
Canaan. Historic data show lime manu- 
facturing in Connecticut began in the early 
1900’s and peaked in 1910 when 94,000 short 
tons of lime was manufactured.* Through 
the 1970’s and early 1980’s, production av- 
eraged about 25,000 tons annually. 

Mica.—The Feldspar Corp. recovered 
crude mica as a byproduct of feldspar min- 
ing operations in Middletown, Middlesex 
County. Production was about the same as 
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in 1984. The mica was marketed as a filler 
and as an additive in well drilling mud. 

Sand and Gravel.—Construction.—Con- 
struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
even-numbered years only; therefore, this 
chapter contains only estimates for 1985. 
Data for odd-numbered years are based on 
annual company estimates made before 
yearend. 

In 1985, output of construction sand and 
gravel declined about 700,000 short tons 
to 6 million tons. For the 10-year period 
1971-80, production averaged 7.2 million 
tons per year. From 1981 through 1985, 
annual production averaged about 5.8 mil- 
lion tons. Sand and gravel was mined from 
numerous glacial drift deposits throughout 
the State. 

Industrial.—Ottawa Silica Co. produced 
industrial sand at Ledyard in New London 
County. Ottawa was the State's only pro- 
ducer. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; the 1984 chapter gave estimates. 
Data for even-numbered years are based on 
annual company estimates made before 
yearend. 

Crushed.—Hartford and New Haven 
Counties accounted for most of the State's 
output with lesser amounts produced in 
Litchfield and Windham Counties. The 
dominant crushed stone produced was trap- 
rock (basalt) quarried from Mesozoic lava 
flows and shallow intrusions, which are 
found in the central part of the State. 
Situated in a belt extending from west- 
central Hartford County to north-central 
New Haven County are 11 of the State's 12 
active traprock quarries. 

Limestone was mined in western Con- 
necticut at four quarries and used as agri- 
cultural lime, filler, and decorative stone. In 
1985, Red Wing Properties Inc. purchased 
and reopened USG Corp.’s Falls Village 
limestone quarry, which had been inactive 
since 1971. Pfizer, the State's leading lime- 
Stone producer, also manufactured calcium 
metal at its Canaan operations. 
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Table 4.—Connecticut: Crushed stone! sold or used by producers in 1985, by use 
(Thousand short tons and thousand dollars) 


Use Quantity Value 
Coarse aggregate, graded 
aggregate, coarse- LL, -~ ----------------- -M 1,239 7,518 
Bituminous aggregate, coarse... - - - -- - LL ~~~ 1,855 7,917 
Combined coarse and fine aggregates: 
and exposed aggregate -.--------------------------------- 2 W 
Other construction materiaꝶũꝶꝶsa „44 „l 2.805 17,462 
T elvis pun Agricultural limestorrtrõ-è kuk „„ 28 W 
mical and metallurgical: 
Cement manufacture. LL - - - -- - - =- - =- LLL «444 46 93 
Lime manufacture _________ ~~~ ~~ ee 54 
" /))!öôôÄ˙Ü5%5¹E Ay AAA EE LE Q) W 
Whiting or whiting substitute... - - - ------ ee 106 156 
re or G ⁰¹ Ws T RE Oe Tee E ee 88 67 
Other miscellaneous... 2L e nn 427 2,818 
Other unspecified]dddllꝶ ee 1,210 7,856 
Total 5 Soe SO Pe o c a At t 7.277 48,987 


a surface-treatment aggregate, riprap and jetty stone, 
or 

In than 1/2 unit; included with "Other miscellaneous uses. 4g 

“Includes uses not specified, and uses indicated by symbol W. 

SInchides production reported without a iceakdown by end use and estimate foc Roarespondeuie 

*Data may not add to totals shown because of independent rounding. 


of building materials, moderated from 
strong emphasis on steel and glass, some- 
what reviving the dimension stone industry 


Table 5.—Connecticut: Dimension stone 


ti 
Year — b rd * in Connecticut. Average annual output has 
short i , 
3 sands) quarries doubled since the late 197008. 
ll 19 $910 7 pre Mineral Officer, Bureau of Mines, Pittsburgh, 
1884. 5 18 1.028 e d *Geologist, State Geologics ane Neturel . 
F ; a 
1084" 86 18 1,080 NA of Connecticut, Department of 
1985... -- 20 1,285 6 Hartford, CT. 
"ure H Hartford Chamber of 55 no 
: ; tion Enacted sm 
*Estimated. NA Not available. A bly. t. 1 r C ittee, Aug. 1985, 28 pp 
j : " : | For more information, write to the G 
Dimension.—Dimension granite was Chamber of Commerce, 250 Constitution Plaza, Hartford, 


CT 06108. 


quarried in New Haven County, and dimen- 
sion granite and sandstone (quartzite) were 
quarried in Tolland and Windham Coun- 
ties. Most of the stone was sold as irregular- 
shaped stone, x darn, blocks, and cut stone. 

e early 1980's, architec- 
tural ac psi which influence the selection 


*Bell, M. The Face of Connecticut. CT Geol. and Nat. 
Hist. Surv. Bull. 110, 1985, 196 pp 
5 O. rt on the Geology of tho Old 
Connecticut. 


Mine Near CT State 
pi cen ur E 1942. 
Coons, A. T. Lime. Ch. in Mineral Resources of the 
TT Sites Nonmetallic Products. U.S. Geol. Surv., v. 2, 
p. 
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Table 6.—Principal producers 
Commodity and company Address Type of activity County 
aT, Michael Kane Brick Co 888 654 Newfield St. Pit and mill Middlesex. 
Middletown, CT 06457 
K-F Brick Coo Box 875 Mine and mill Hartford. 
East Windsor Hill, CT 06028 
Feldsper: 
The Feldspar Corp! Box 99 Mines and plant... Middlesex. 
Spruce Pine, NC 28777 
Sand and gravel: 
Dan Beard Inc .. Box 71, Mary St. Pit and plant New Haven. 
Shelton, CT 06484 
Connecticut Sand & Stone Corp 7 West Main St. Pit and plants Hartford and 
Plainville, CT 06062 Litchfield. 
D. B. D. In Box 62, Sandcut Rd. Pit and plant Fairfield. 
Brookfield, CT 06805 
Roncari Industries Inc. 1776 South Main St. ae.” ee cnc Hartford. 
East G CT 06026 
Tilcon Ine. Box 67, 909 Foxen Rd. Pits and plant Do. 
North Branford, CT 06471 
Industrial: 
Ottawa Silica Co., Connecticut Div Box 577 Pit and plant New London. 
Ottawa, IL 61350 
Crushed and broken: 
Edward Balf Co Box 11190 Quarry ...-.-- Hartford. 
eae 
O&G Industries Ine 112 Wall St. Quarries _____— Litchfield and 
Box 907 New Haven. 
York Hill Trap Rock Quarry Co Wothke Quarry New Ha 
-- Westfield ae. Quarry ......- ew Haven. 
Meriden, CT 06450 
Box Mountain Quarries Ine 1111 Mott Hill Rd. 3 ECTS Tolland. 
South Glastonbury, 
CT 06073 | 
Castellucci & Sons Ine n 3 oS eee New Haven. 
W C. Williams General 174 Rd. MONT. E Tolland. 
Tolland, CT 06073 
Also crude mica and industrial sand. 


3A]so traprock. 


Digitized by Google 


The Mineral Industry of 
Delaware 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Delaware Geological Survey 
for collecting information on all nonfuel minerals. 


By William A. Bonin! 


Magnesium compounds, which were ex- 
tracted from seawater, construction sand 
and gravel, and greensand, were the only 
mineral commodities produced in Delaware 
in 1985. The value of magnesium com- 
pounds, which was large relative to the 
State’s total crude mineral value, is exclud- 
ed from the State’s total to prevent disclo- 


sure of company proprietary data. 

Chrome ore, dolomite, gypsum, ilmenite, 
magnesium and manganese oxides, perlite, 
and evaporated salt were shipped into the 
State for processing into higher value-added 
products. Aluminum, iron and steel, and 
road salt were also received at the Port of 
Wilmington. 


Table 1.—Nonfuel mineral production in Delaware! 


1984 1985 
Mineral . Value i Value 
Quantity (thousands) Quantity (thousands) 
Greensand __________________ thousand short tons 1 $18 2 $29 
Sand and gravel (construction) do... 1,003 2,795 *1,800 *4,000 
OB o , a nee ees XX 2,818 XX 4,029 


*Estimated. XX Not applicable. 


1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
*Partial total; excludes the value of magnesium compounds, which must be concealed to avoid disclosing company 


proprietary data. 
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Table 2.—Indicators of Delaware business activity 


19837 1984 1985” 
Employment and labor force, annual average: 
sal por de ciate Rau m ae ae thousands. .. 606 614 622 
Total civilian labor forte do- 296 808 815 
Unemployment. . - - - -- 2 2222222222222 222222224 percent 8.1 6.2 5.3 
Employment (non agricultural) 
ining total? _.________________________e thousands 0.1 0.1 0.1 
Man %% ³ĩðV E E do- 68.2 70.6 72.1 
Primary metal industries do. . _— 1.7 1.8 1.8 
Stone, clay, glass uc. ² T0000 da 8 9 8 
Chemicals and products... -----------— do- 90.8 81.9 81.6 
Petroleum and product) HEN 1.2 11 11 
Transportation and pablicwilitias esa TE dE rane P: 113 119 119 
n utilities sss dE . : ; 
5 C6!!! CU NN E SONS 58.8 61.9 64.6 
nes E real stato da- 15.5 17.1 19.5 
JJ ( ae 52.6 51.7 62.3 
Government and government enterprises |... ud 43.4 43.7 448 
. eR ne Euer t do. __ 266.1 280.0 293.0 
Personal income: 
ccc ti c cec E EUM S millions $7,61 1 $8,876 
5 Per ca % DM RCM ETIN EN $12,571 $13,555 $14,272 
ours 
Total average weekly hours, prod worker 40.6 41.5 41.1 
Total 1 hourly earnings, production worker ee22᷑kkss ---- $9.2 
Farm MD MUNERE INERENTI CODI UNICI CIE NR OO millions n $154 $121 
Nonfarm m ³i¹ꝛ . . da- $6,016 s 
J E ENERE NSE AE EN T E do... $20 $25 
Manufacturing total «kk da- $2,264 $2,429 $2,595 
Sto ope haies dard 3% 2 M %4 Md 
ne, 0 Jd 44 --- 
i product UN $1,808 $1,909 $1,454 
Petroleum and coal products __._.._ cs do p : 
on and public utilities da- 
Wholesale and retai shh pallor —————————————————-- qe 88 
EAA IS E E S E ER TS 1 $1,069 +1208 
a de and government enterprises NN $914 5 
Number of private and na pubie residential units authorized 3,648 4,364 4,636 
Value of nonresidential construction . ~. - - --- --------—--— millions $136.6 $239.9 $186.3 
ee err harder ee VVV $64.9 $60.0 $66.5 
pments of portland masonry cemen wi State 
thousand short tons 154 175 204 
Nonfuel mineral uction value: 
Total crude vale — nua 8 millions $3.2 $2.8 $4.0 
Value per capita ²· suede eec edis eR EE ee ee eee $5 $6 $6 


PPreliminary. "Revised. W Withheld to avoid disclosing company proprietary data. 
1Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 
3Data may not add to totals shown because of independent rounding. 


Ue ure bgp gi Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
Bureau 
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Figure 1.—Principal mineral producing localities in Delaware. 
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Legislation and Government  Pro- 
grams.—The Governor signed into law Sen- 
ate joint resolution 4, which requires the 
State geologist to evaluate and report on 
activities relating to energy exploration. 
Also signed into law was House Bill 100, 
which extended until January 1, 1992, the 
existing exemption of aluminum cans from 
the mandatory beverage container law. 
This continued exemption was cited by the 
Washington-based Aluminum Association 
as “another sign of aluminum's unmatched 
recyclability in a nonregulated environ- 
ment." 

The 7.5-minute quadrangle geologic map- 
ping by the Delaware Geological Survey 
(DGS), proceeding north to south across the 
State, was in southern Kent County. The 
DGS also published the detailed stratigra- 
phy of the Dover area in bulletin 17. In 
cooperation with the Northeast Seismic 
Net, the DGS studied Delaware earth- 
quakes and operated seismological stations 
at Newark, Georgetown, Blackbird, and the 
two newly established stations in the Wil- 
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mington area—Bellevue and Brandywine. 
Also in preparation was the hydrologic atlas 
of 7.5-minute quadrangles of Delaware. In 
cooperation with the U.S. Bureau of Mines, 
the DGS further evaluated the quality of 
the State’s greensand resources and investi- 
gated heavy mineral placers of potential 
economic value, specifically titanium- 
bearing sands in the Delaware Coastal 
Plain. 

Also under investigation by the DGS, in 
cooperation with the Delaware Division of 
Public Health and the Department of Natu- 
ral Resources and Environmental Control, 
was the potential for the accumulation of 
radioactive gaseous radon in buildings and 
homes in Delaware. The joint 1-year effort 
will gather background information on nat- 
ural radon levels in buildings and soils in 
selected areas in the Piedmont province, 
which is the northernmost part of the State 
underlain by crystalline rocks. The DGS 
provided guidance in the selection of sam- 
pling sites based on the geology and soil 


type. 


REVIEW BY NONFUEL MINERAL COMMODITIES 


INDUSTRIAL MINERALS 


Greensand.—Contractors Sand & Gravel 
Co. Inc. produced greensand from its Mount 
Pleasant sand and gravel pit near Middle- 
town. In 1985, the first full year of copro- 
duction, Zook & Ranck Inc. trucked 2,066 
short tons of the glauconite sand, valued at 
$29,000 f. o. b., to its processing facility in 
Gap, PA, 50 miles north of the Delaware pit. 
Classified raw greensand was resold by 
Zook & Ranck as a soil conditioner and 
source of slow-release potash to organic 
farmers in North America. 

Gypsum (Calcined).—At the Port of Wil- 
mington, the Gypsum Div. of Georgia- 
Pacific Corp. (G-P) calcined Canadian crude 
gypsum and manufactured wallboard, plas- 
ter, and related products. The quantity and 
value of production remained essentially 
unchanged from 1984 levels. In the fiscal 
year ending June 30, 1985, G-P received 
310,000 short tons of crude gypsum from 
mines in Nova Scotia. 

Magnesium Compounds.—Barcroft Co., a 
subsidiary of Rorer Group Inc., produced a 
complete line of high-quality, pharma- 
ceutical-grade magnesium and aluminum 
hydroxides in a variety of forms for phar- 
maceutical manufacturers worldwide. Ror- 
er Group, an antacid and drug company, 
was best known for its Maalox and other 


digestible pharmaceuticals such as buffers, 
laxatives, and specialty products. Most of 
the plant’s production was for Rorer’s cap- 
tive use. Some was sold to other pharmaceu- 
tical companies or marketed for industrial 
uses. 

On the magnesium hydroxide side of the 
production line, seawater was taken from 
seven wells situated beneath the deck of the 
fishing pier at Cape Henlopen State Park; 
and, using the magnesium hydroxide proc- 
ess, 30% magnesium hydroxide was pro- 
duced. On the aluminum hydroxide side of 
the production line, bulk dry shipments of 
specified quality aluminum trihydrate were 
received by rail from the Aluminum Co. of 
America, Kaiser Aluminum & Chemical 
Corp., Reynolds Aluminum Corp., and the 
Aluminum Co. of Canada Ltd. for manu- 
facturing 15% aluminum hydroxide. Pro- 
duction was shipped in reusable sanitary- 
sealed, 500-pound barrels as compressed 
gels, dried gels, pastes, and powders. 

Since startup in 1979, except for two 
annual 2-week shutdowns, the plant has 
operated continuously with seven workers 
per shift. Annual production capacity was 
5,000 short tons of magnesium oxide equiva- 
lent. 

Manganese Compounds.—American 
Minerals Inc. processed imported manga- 
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nese ores at its grinding plant near the 
Wilmington Marine Terminal. The plant 
shipped most of its manganese products to 
the face brick industry for coloring pur- 
poses; the balance was sold for animal feeds 
and fertilizers. Also, imported chrome ore, 
various grades of magnesium oxides, and 
dolomite were ground for use in refractory 
bricks. 

Salt.—Both rock salt and solar evapor- 
ated salt were received at the Port of 
Wilmington and stockpiled on land adjacent 
to the Marine Terminal for transshipment 
to final destinations. The Delaware and 
Pennsylvania Departments of Transporta- 
tion purchased the rock salt for highway 
deicing. Diamond Shamrock Corp. used the 
evaporated salt as feedstock in the manu- 
facture of chlorine at its Delaware City 
chemical manufacturing plant. In fiscal 
year 1985, 130,000 short tons of salt, pro- 
duced by solar evaporation in the Caribbean 
and South America and used principally in 
chlorine manufacture, was received at the 
Port of Wilmington. | 

Sand and Gravel(Construction).—Con- 
struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
even-numbered years only; therefore, this 
chapter contains only estimates for 1985. 
Data for odd-numbered years are based on 
annual company estimates made before 
yearend. 

Based on these estimates, Delaware’s pro- 
duction in 1985 of 1.3 million short tons, 
valued at $4.0 million, was about 30% over 
1984 shipments. Large quantities of con- 
struction aggregate, possibly as much as 
two-thirds of the State total, continued to be 
shipped from eastern Maryland and south- 
eastern Pennsylvania for use in Delaware. 

Slag—Steel.—International Mill Service 
Co. processed and sold, mainly as road base 
material, the steel slag generated by the 
two electric arc furnaces at the plate mill of 
Phoenix Steel Corp. in Claymont. The quan- 
tity and value of shipments increased 4.7% 
and 16.7%, respectively, over 1984 levels. 

Sulfur (Recovered).—Elemental sulfur 
was recovered as a nondiscretionary by- 
product from petroleum refining at the 
Texaco Refining & Marketing Co. in Dela- 
ware City. The quantity and value of ship- 
ments, in terms of sulfur content, decreased 
16% and 10%, respectively, below those of 
1984. The refinery, which is specifically 
designed to refine the less expensive, very 
high-sulfur crude oil imported from Vene- 
zuela and Mexico, also produced sulfuric 
acid and petroleum coke. 

Titanium Dioxide.—E. I. du Pont de Ne- 
mours & Co. Inc. operated one of its four 
domestic titanium dioxide (TiO;) white pig- 
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ment plants in Edgemoor. The plant used 
the chloride process and utilized ilmenite 
rather than the higher cost rutile as feed- 
stock. It had an annual pigment capacity of 
100,000 metric tons. The ilmenite was 
shipped from the DuPont operations at 
Starke, FL, and Eneabba, Western Aus- 
tralia. 

In addition to the white pigments, zircon 
and foundry mixes were produced at the 
Edgemoor facility. 


METALS 


Steel.—On July 31, Phoenix Steel emerg- 
ed from chapter 11 protection when the 
company's reorganization plan was con- 
firmed by the U.S. Bankruptcy Court in 
Wilmington. Guardian Ventures, a partner- 
ship of two Detroit businessmen, acquired 
all of the company's common stocks and 
was able to shed $100 million of the com- 
pany's debts. Phoenix Steel employed 900 
people at its steel plate mill in Claymont 
and 250 at its tubular steel mill in nearby 
Phoenixville, PA. 

In fiscal year 1985, 160,000 short tons of 
steel coils, slabs, plate, beams, and wire 
rods, used in construction and manufactur- 
ing, were received at the Port of Wilming- 
ton from Brazil, Western Europe, and the 
Republic of Korea. 

Reclaimed Metals and Materials.—The 
Delaware Reclamation Project at Pidgeon 
Point, just north of the Delaware Memorial 
Bridge, produced 850 short tons of alumi- 
num, 6,000 tons of ferrous metals, and 1,300 
tons of glass from all the municipal, com- 
mercial, and light industrial solid waste 
generated in New Castle County. Produc- 
tion was valued at $554,000 and sales to- 
taled $358,000 in 1985—the facility's first 
full year of commercial operation. The proj- 
ect was managed by the Delaware Solid 
Waste Authority and operated by Raytheon 
Service Co., the facility's designer and build- 
er. The $65 million complex processed up to 
1,000 tons of mixed solid waste and 350 tons 
of sewage sludge daily. On an annual basis, 
the plant was designed to extract 1,300 tons 
of nonferrous metals, 18,000 tons of ferrous 
metals, and 18,000 tons of glass, and to 
produce 103,000 tons (dry weight) of refuse- 
derived fuel (77% of which must be combus- 
tible) and 47,000 tons of humus. Raytheon 
had guaranteed revenues of $1.4 million 
annually from the sale of recovered 
products—glass, humus, and ferrous-non- 
ferrous materials. 


pi e Mineral Officer, Bureau of Mines, Pittsburgh, 
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Table 3.—Principal producers 
Commodity and company Address 
Greensand: 
Contractors Sand & Gravel Co. Ine Box 2630 
Wilmington, DE 19805 
Gypeum (calcined): 
Georgia-Pacific Corp., Gypsum Div ee Marne Terminal 
Wilmington, DE 19899 
1 
rican Minerals Ine One Montgomery Plaza 
Norristown, PA 19401 
Barcroft Co ũ ͤ?ͤk pe notan Dr: 
Le SP DE 199 
Send and gravel (construction): 
Contractors Sand & Gravel Co. Ine Box 2630 
Wilmington, DE 19806 
Dover Equipment & Machine Co 118 West 6th St. 
— 2 8 ean 
ravel in ..---- ew ve. 
New Castle, DE 19720 
— Steel: 
ternational Mill Service Ine Ehilsdalphia Pike 
Claymont, DE 19708 
Phoenix Steel Corp ee 1 Eke 
Sulfur (recovered): i 8 w T 
s Marketi — le 
Delaware City, DE 19706 
Titanium dioxide: 
E. I. du Pont de Nemours & Co. Inc.... 1007 Market St. 
Wilmington, DE 19898 
DO see oe AAA Edgemoor, DE 19809. 
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The Mineral Industry of 
Florida 


This chapter has been prepared under a Memorandum of Understanding between the 


Bureau of Mines, 


U.S. Department of the Interior, and the Florida Bureau of Geology for 


collecting information on all nonfuel minerals. 


By James R. Boyle! and Charles W. Hendry, Jr.? 


The 1985 value of nonfuel mineral pro- 
duction in Florida was nearly $1.6 billion, 
an increase of nearly $49 million over that 
of 1984. This is the third consecutive annual 
increase, but the value was still below that 
of the 1981 record-high year. Output for 
most minerals produced in Florida had 
increased output, resulting in the State 
ranking third in the Nation in value of 
nonfuel minerals produced, and third in 
value of industrial minerals. Florida pro- 
duced 8.7% of the Nation's industrial min- 
erals, valuewise. Industrial minerals ac- 
counted for nearly all of the value of Flori- 
da's mineral output, with the State ranking 


first in the production of phosphate rock; 
second in masonry cement, peat, and crush- 
ed stone; third in fuller's earth; and seventh 
in portland cement. Staurolite and zircon 
concentrates were produced only in Florida. 
Principal industrial minerals, in order of 
value, were phosphate rock, crushed stone, 
cement, sand and gravel, and clays. 

Florida remained the predominant pro- 
ducer of phosphate rock and for the 92d 
consecutive year supplied more than any 
other State. Florida and North Carolina 
supplied nearly 89% of the domestic phos- 
phate rock output, with Florida being the 
dominant exporter. 


Table 1.—Nonfuel mineral production in Florida: 


1984 1985 
Mineral : Value i Value 
Quantity (thousands) Quantity (thousands) 
Cement: 
Masonr̃7ʒe thousand short tons 383 $24,624 816 $17,137 
Porllangd Le nme etm RESI do 3,564 172,548 3,282 48, 908 
C——: ĩͤ- ß ͤͤ ͥ ¼¼ 0d. . LC E do... 712 84,048 672 83,074 
Gem stoni- ĩ . a Doa NA 6 NA 6 
Lina... ee thousand short fona 8 171 9,879 W W 
7õõ ĩW A EP 263 5,464 243 5,833 
Sand and gravel 
Construction - -~ - - - - - - -- - - - c2 e Lc eee do 21,032 48,494 *22,500 *49,500 
% eec iesu uu do... 1,583 9,815 2,123 12,642 
Stone (crushed) |... -- - ------------------ do- 68,500 290, 000 69,266 281,231 
Combined value of magnesium compounds, phosphate rock, 
rare-earth metal concentrates, staurolite, titanium con- 
centrates (ilmenite and rutile), zircon concentrates, and 
value indicated by symbol vv XX 915,996 XX 1,005,429 
zz Se te XX 1,510,364 XX 1,559,266 
"Estimated. Sii Not avalie W Withheld to avoid disclosing company proprietary data; value included with 
“Combined value” figure. XX Not 


Production ae meesured by mine sti ananta, sales, or marketable production (including consumption by producers). 
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Table 2.—Nonfuel minerals produced in 
Florida in 1984, by county! 


County Minerals produced 


in order of value 
355 Sand and gravel. 
Brevard _________ Clays, sand and gravel 
Broward_ _______~- Sand and gravel 
Calhoun Do. 
PP Ilmenite, zirconium, rutile, 
staurolite, sand and gravel, 
monazite, clays, peat. 
Dade... .....—- Cement. 
Escambia -- -----—- Sand and gravel 
Gadsden_ -------- Clays, sand and gravel 
Glades d and gravel. 
lf! 8 esium FO pono lime 
Hamilton . roc 
Hondy „„ Sand and l. 
endry --------- and grave 
Hernando 5 lime, clays. 
ighlands ss Pea 
i rough ______— Phosphate oa cement, peat. 
5 ew for oo 
CC and gravel, peat, clays. 
End rano and gra vel. 
Madison Pea 
Man ate Phosphate rock, cement. 
Marion Clays, sand and gravel. 
Palm Beach Peat. 
Polk ———————— Phosphate rock, sand and 
Pu Sand End 5 l, cla 
CF and gravel, Clays, peat. 
St. Lucie send aod grave vel. 
Sumter Lime, peat. 
Walton Sand and gravel. 
Un distributed Stone (crushed), gem stones. 


‘No production of nonfuel mineral commodities was 
re for counties not listed. 


ta not available by county for minerals listed. 


Trends and Developments.—Florida’s 
economy remained one of the strongest in 
the Southeast and also in the Nation. The 
growth in the economy in 1985, although 
not as strong as that of 1984, still managed 
to be larger than that of any of the other 
Southeastern States. Construction activity 
in 1985 continued to provide markets for 
the State's nonfuel minerals industry. One 
major construction project beneficial to the 
industry was the construction of I-595 in 
south Florida. The $1.2 billion project was 
one of the five largest highway construction 
projects in the Nation. 

e Port of Tampa handled nearly 49 
million short tons of cargo in the fiscal year 
ending September 30, 1985, a slight increase 
over that of the previous fiscal year. Of the 
cargo handled, 98% was bulk shipments. 
Exports included bulk phosphate rock 
(8,992,347 short tons), bulk phosphate chem- 
icals (5,816,678 short tons), and phosphoric 
acid (496,308 short tons) Exports of phos- 
phate rock and phosphoric acid decreased, 
while that of phosphate chemicals increas- 
ed. The port also handled over 4 million 
short tons of sulfur (liquid), nearly 700,000 
tons of which was imported; the balance 
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came from domestic sources. The port han- 
dled imports of aragonite (45,000 short 
tons), down considerably from that of 1984. 
Aragonite was imported from the Bahamas 
for use in the manufacture of cement. 
Increased imports of cement and clinker 
caused the decrease in imports of aragonite. 
Other imports included anhydrous ammo- 
nia, cement, clinker, gypsum, and potash. 
Also handled was over 5 million short tons 
of coal from domestic sources. Cement im- 
ports through Tampa totaled 1,987,000 
short tons, and 1,224,000 tons was imported 
through Miami. Of that total, 483,000 tons 
was clinker through the Port of Tampa. 
Major sources of imported cement were 
Mexico, Spain, and Venezuela. 

The phosphate industry remained in a 
distressed condition during the year. All 
companies operated intermittently with 
shorter work weeks. Production picked up 
early in 1985, but as stockpiles increased, 
reduced schedules and closures of mines 
occurred. At least five companies were for 
sale, with two operating under chapter 11 
provisions of the Federal Bankruptcy Code. 
Cargill Inc. purchased Gardinier Inc., one of 
the companies operating under chapter 11 
provisions. Hopewell Land Corp. and W. R. 
Grace & Co. started production from new 
mines early in the year. 

Handy & Harman & Co. reached an 
agreement with Cabot Corp. to manufacture 
and sell complex powder metal parts using 
Cabot’s injection molding technology. The 
parts will be manufactured at Handy’s sub- 
sidiary, New Industrial Techniques, in Cor- 
al Springs. 

Total oil and gas production in Florida 
declined for the seventh consecutive year. 
Oil production dropped from 14.5 million 
barrels in 1984 to 11.5 million barrels in 
1985; gas production dropped from 13.9 to 
11.7 billion cubic feet. Of the 286 wells in 
the south Florida and northwest Florida 
fields, 149 were producing, 46 were injec- 
tion, 88 were shut-in, and 3 were temporari- 
ly abandoned. 

Employment.—Florida’s 1985 unemploy- 
ment rate was 6.0% compared with 6.3% in 
1984. Average annual employment in the 
mining industry was about 10,100 in 1985. 
Phosphate rock employment during the 
first half of 1985 was above 1984 levels, but 
in the second half of the year dropped below 
those levels. Construction employment pick- 
ed up in the second half of the year to levels 
exceeding 1984 employment. The unemploy- 
ment rate in Polk County, the center of the 
phosphate industry, ranged from 9% to 
nearly 16%. During most of the year, Polk 
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Table 3.—Indicators of Florida business activity 


1983" 1984 1985P 
a rc and labor force, annual average: 

/ ⁰Ü¹ÜÜ·¹. Add d S thousands 10,754 11.0 11,366 
Total civilian labor force... 2222222222222 L2 do- 4,932 5,140 5,338 
Unemploymenntull ~~ percent 8.6 6.3 6.0 
Employment (nonagricultural) 

3 RIEN RNC RU EREMO 8 thousands 9.6 10.2 10.1 
Nonmetallic minerals except fue a do— — 8.2 8.7 8.7 
Oil and gas extractionn“.!lhh LLL LLL cL do 1.0 1.1 1.1 
Manufacturing total «- do- 464.3 501.8 515.2 
metal industries do- 4.9 5.2 5.2 
rue. clay, and fied rod products do— 20.9 24.0 23.8 
222; ha ie neigh ESE do- 25.9 26.4 26.2 
Petroleum ie coal 1 55 %)) 8 do- 1.7 1.8 1.9 
Contes mic Ec do- 268.8 318.4 334.6 
rtation and iR utilities ——— ——— 88 do 231.4 241.1 243.5 
Wholesale and retail trade do- 1,087.6 1,121.4 1,195.2 
Finance, insurance, enl satiate iS he alee fe ty tel ta on do 283.2 299.2 317.6 
SOE VACOG ooo V—Vꝓhhſfhhhkkk 8 do- 971.4 1,065.9 1,133.0 
Government and government enterprises do- 639.3 650.7 673.2 
Total. chan ß RR LEE do... 3,905.6 4,208.7 4,422.4 
Personal income: 
Total- aeaa na aaa a millions. .. $130,472 $143,983 $156,184 
F ↄ⁵˙u .. Lii mt Li E cd $12,182 $18,081 $18,742 
Hours an 
Total average weckiy hours, production workers 40.7 41.2 41.8 
TES inn meia 1 eee, qe ir 773 776 $8 $ 
otal average hourly earnings, production workers - - ---------------- : : : 
Mining (nonmetallic minerals) . 2 2 2-222-222-2222 22-- $8.1 $8.3 $8.5 
Earnings by industry: 
Farm income- ²˙ ceno ee 6m ee millions 32,408 32,023 32,030 
N ] ³˙ Wſſſſſdſũ ⁰⁰ LL LE ee do- $78,401 387,823 398 
h ³o·¹w.wmſ y LL d LEE do— $576 $710 $675 
ln... n do... $8 $12 $13 
Nonmetallic minerals except fuel do- 3200 3224 
Oil and gas extraction E ———— do- $363 $466 
Manufacturing totallll““.ll]ddmdmdddld. do- $9,890 — $11,169 312,034 
Primary metal industries do— $115 $128 $1 
Stone, clay, ano lass products - - - - --- --------------- do— 8409 $465 
Chemicals and producte ß kei eee do- $693 $151 $180 
Petroleum and coal produet vas do... $41 $52 $57 
ConstruCDoOH «lo oon ð Kd d y do- 36,234 $1,520 $8,111 
Transportation and public utilitieeek2sssss Le do____ $6,608 $7,049 $7,511 
Wholesale and retail trade „ do_ ___ $15,283 $16,902 $18,626 
ce, insurance, etato o. uo ee 8 do- $5,869 $6, $7, 
/)))%%%C§öö˙Ü³ĩÜé⅛Hmu ß. a Lis ta E do---- $19,887 $23,126 42 
Government and government enterprises do- 313,287 $14,822 $15,675 
Construction activity: 
Number of private and public residential units authorized 189,440 205,047 70,289 
Value of nonresidential construction --—-—------------------ millions 44, 109.0 $4,823.4  $6,083.9 
Value of State road contract awards________________________ do ... $3400 $1880 $788.0 
Shipments of portland and masonry cement to and within the State 
thousand short tons. . 5,262 6,783 6,608 
Nonfuel mineral production value: 
Total crude mineral value |... 222 22222222222 millions . $1,275.8 $1,510.44  $1,559.3 
Value per capita- ůriii Ö . ꝛm. TL 3119 3137 $137 


!Bureau of Labor Statistics, U.S. Department of Labor; totals may not add owing to the inclusion of data from other 


sources. 
Bureau of Economic Analysis, 


Regional Economic Measurement Division, U.S. Department of Commerce. 


31983 data based upon 16,000-place sample; 1984 and 1985 data based upon 17,000-place sample. 
Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 


U.S. Bureau of Mines. 


County recorded the highest unemployment 
rate among Florida's 20 metropolitan areas. 

Legislation and Government Pro- 
grams.—The Florida Environmental Regu- 
lation Commission approved a set of guide- 
lines for the handling and storage of solid 
sulfur. Sulfur is used in the production of 
fertilizer, and over 4 million short tons of 
liquid sulfur was utilized in 1985. Solid 
sulfur costs less than liquid, and one compa- 
ny proposed using solid sulfur, resulting in 
guidelines as set forth by the commission. 
The proposed pellet form of sulfur was 


considered by the Department of Environ- 
mental Regulation as less of an environ- 
mental hazard than earlier forms of solid 
sulfur. The guidelines require that loading 
and unloading facilities be enclosed and the 
enclosures be equipped with water sprays to 
control dust. Companies will be required to 
monitor emissions of sulfur dust from their 
operation for at least 2 years after construc- 
tion is completed. In addition, ships that 
bring sulfur into Tampa Bay must be sur- 
rounded by a floating boom while the chem- 
ical is unloaded to ensure that any spilled 
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Figure 1.—Total value of nonfuel mineral production in Florida. 


sulfur is contained and recovered. 

The Florida Bureau of Geology continued 
its geologic investigation in the State, which 
included studies of both nonfuel and fuel 
resources. The Geologic Investigations Sec- 
tion completed notes on the geology of six 
counties, heavy mineral reconnaissance in 
northwest Florida, geology of the Florida 
peninsula and its relationship to phosphate 
deposits, hydrocarbon reservoir formations 
in the Jay Field, and the lithostratigraphy 
of the central Florida phosphate district. 
Work under way included county studies, 
geology of significant outcrops, and indus- 
trial minerals of Florida. The Mineral Re- 
sources Investigation and Environmental 
Geology Section, formed in 1985, completed 
geologic studies in Hendry County, peats of 
Florida, carbonate rock environments of 
south Florida, and stratigraphic correlation 
across north Florida. Work under way in- 
cluded a summary of geologic parameters to 
be assessed for hazardous waste disposal, 
geology of Madison County, mineral produc- 
ers directory, and an overview of peat 
in Florida. Publications during the year 
included “Neogene Stratigraphy and Geo- 
logic History of the Apalachiola Embay- 
ment," “Annotated Bibliography of Florida 
Basement Geology and Related Tectonic 


Studies,” "Palynology and Paleoecology of a 
Lignitic Peat From Trail Ridge, Florida,” 
“Sinkhole Type, Development, and Distri- 
bution in Florida,” and geologic studies of 
De Soto and Sarasota Counties. 

The Florida Department of Revenue re- 
ported receipts of severance taxes during 
fiscal year 1985 for solid minerals of $84.0 
million, down from $86.8 million in 1984. 
The severance tax for phosphate rock was 
$2.28 per short ton in 1985; the tax is 
adjusted annually based on the producers’ 
price index. Severance taxes from oil and 
gas totaled $21.6 million during fiscal year 
1985. 

The Florida Institute of Phosphate Re- 
search continued its funding of research 
activities with respect to mining and proc- 
essing phosphate rock and reclamation of 
disturbed lands. Over $6 million was di- 
rected toward chemical processing, benefi- 
ciation, reclamation, mining, and environ- 
mental studies, both in-house and sponsored 
research. The studies involved utilization of 
phosphogypsum, reduction of waste pond 
areas, innovative reclamation, mining con- 
cepts, and radiation effects. The institute 
has designated the high-volume use of 
phosphogypsum, a byproduct of fertilizer 
production, as a top priority for research. 
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Figure 2.— Principal mineral producing localities in Florida. 


As a result, the institute sponsored a semi- 
nar on phosphogypsum to present the most 
recent information on uses of the material 
as a chemical raw material, as a building 
product, and for agricultural applications. 
Publications during the year included “Eco- 
logical Consideration of Reclaimed Lakes in 
Central Florida's Phosphate Region—Two 
Volumes," "Studies of a Method of Wetland 
Reconstruction Following Phosphate Min- 
ing," "Inventory of Environmental Quality 
Monitoring Locations in the Central Florida 
Phosphate District, and “Radioelement 


Migration in Natural and Mined Phosphate 
Terrains." 

Since 1972, the U.S. Bureau of Mines 
Tuscaloosa Research Center has conducted 
various research projects with regard to 
phosphate mining and beneficiation. In- 
house Bureau activities during 1985 includ- 
ed dewatering of waste clay slime by floc- 
culation, recovery of phosphate from de- 
watered slimes, recovery of sulfur from 
phosphogypsum wastes, and procedures for 
establishment of wetland ecosystems after 
mining. 


140 


U.S. Bureau of Mines publications issued 
during the year pertaining to the mineral 
industry of Florida included Report of In- 
vestigations (RI) 8928, “Large-Scale Dewat- 
ering of Phosphatic Clay Waste From 
Northern Florida"; RI 8939, “Assessment of 
Phosphogypsum as a Constituent of Aggre- 
gate Material"; and RI 8953, "Removal of 
Magnesia From Dolomitic Southern Florida 
Phosphate Concentrates by Aqueous SO, 
Leaching.” Information Circulars (IC) 
issued included IC 9008, “Analysis of 
Dredge Safety Hazards, and IC 9043, 
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“Phosphate Resource Potential for Bore- 
hole Mining in the Southeastern Coastal 
Plain." Additionally, Bulletin 681, ‘“Dewa- 
tering of Mineral Wastes Using the Floc- 
culant Polyethylene Oxide,” was issued. 

In 1985, the U.S. Bureau of Mines had 
several contracts in the State. The Florida 
Bureau of Geology was conducting an evalu- 
ation of Florida phosphate deposits from the 
Miocene-Hawthorn Formation, and Engi- 
neering Contractors Association of Hialeah 
was evaluating alternatives for Kelly bar 
loading. 


REVIEW BY NONFUEL MINERAL COMMODITIES 


INDUSTRIAL MINERALS 


Cement.—In 1985, shipments of both ma- 
sonry and portland cement decreased com- 
pared with that of 1984. Cement remained 
the third leading commodity by value in the 
State. Production of masonry cement rank- 
ed second nationally, while that of portland 
cement ranked seventh. High levels of con- 
struction activity impacted favorably on the 
cement industry as masonry cement output 
was at its highest level in 15 years. Five 
companies produced portland cement at five 
plants; masonry cement was produced at 
four plants. Most of both cement types was 
used within the State; Florida remained a 
net importer of cement as imports increased 
from 2.3 million short tons in 1984 to 3.2 
million tons in 1985. Daily clinker capacity 
of the masonry cement plants was 9,000 
tons, down from 10,500 tons in 1984. Clinker 
imports also increased from nearly 400,000 
tons in 1984 to 483,000 tons in 1985. The 
cement industry in Florida is undergoing a 
period of transition because of increased 
levels of lower priced imports. By yearend, 
three companies were producing cement, 
six were importing cement, two were im- 
porting clinker and grinding it, and one new 
cement plant was under construction. The 
major portion of imports was from Mexico, 
Spain, and Venezuela. 


Portland cement shipments, mainly in 
bulk form, were made by truck and rail. 
Principal consumers were ready-mixed con- 
crete contractors, building material dealers, 
and concrete product manufacturers, with 
the remainder used by other contractors 
and government agencies. Raw materials 
from within the State used to manufacture 
cement included limestone, clays, sand, and 
staurolite. Oolitic aragonite was im- 
ported from the Bahamas and used along 
with gypsum, fly ash, and iron ore, most of 
which was from out-of-State sources. 

Seven rotary kilns were operated at the 
five plants; two were wet process and five 
were dry process. Energy requirements in 
the manufacture of cement included 386 
million kilowatt hours of electrical energy, 
along with natural gas, fuel oil, and coal. 

Florida Crushed Stone Co. began con- 
struction of its 600,000-ton-per-year cement 
plant at Brooksville. The clinker grinding 
and storage facilities were scheduled for 
completion early in 1986, with the cement 
plant due for completion late in 1986. The 
125-megawatt cogeneration facilities, along 
with the 350,000-ton-per-year lime plant, 
were scheduled for completion by early 
1987. The facility was estimated to cost over 
$100 million. 

Eastern Portland Cement Corp. complet- 
ed construction of storage facilities at Port 
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Manatee. Capacity was increased to 45,000 
tons. Eastern imports cement through Port 
Manatee and also at its 30,000-ton-capacity 
facility at Palm Beach. Also importing ce- 
ment were General Portland Inc. at Miami, 
and Tampa Cement Inc, Gulf Portland 
Cement, and Ideal Basic Industries Inc. at 
Port Sutton. Importing clinker for grinding 
were National Portland Cement Co. at Port 
Manatee and General Portland at Tampa. 

General Portland shut down its kiln at its 
Tampa plant to import clinker from Mexico. 
The company plans to build storage silos 
with a capacity of 60,000 tons by mid-1986. 
Gulf Portland at Tampa is a new import 
terminal owned by Glen-Mar Ready Mix 
Inc. Tampa Cement, an importer at Tampa, 
is a joint venture between Florida Mining & 
Materials Corp. and Spanish interests. The 
30,000-ton-capacity terminal began shipping 
cement in April; the company's import goal 
for 1986 is 250,000 tons. Lonestar Florida 
Pennsuco Inc. acquired certain assets of 
Charley Toppino and Sons Inc.; included 
were four ready-mixed concrete plants and 
a block facility. Lonestar now operates 30 
ready-mixed concrete plants, 9 concrete 
block plants, and a quarry and cement 
plant in Dade County. 

Clays.—Production of clays in the State 
included common clay, fuller's earth, and 
kaolin. Total clay production decreased 
100,000 short tons, while value decreased 
nearly $1 million, compared with a 90,000- 
ton increase in output and a $2.5 million 
increase in value that was experienced in 
1984. Common clay output and value de- 
creased from those of 1984. Three compa- 
nies produced common clay at three pits in 
Clay, Hernando, and Lake Counties, all in 
the northern part of Florida. Common clay 
was used in the manufacture of cement 
and lightweight aggregate. Florida ranked 
third in the Nation in production of fuller's 
earth with output and value decreasing 
from those of 1984. Four companies mined 
fuller's earth at four pits in Brevard, Gads- 
den, and Marion Counties. Main end uses 
were for pet waste absorbents and oil and 
grease absorbents, in fertilizers, pesticides, 
and saltwater drilling muds. Material 
mined was a montmorillonite attapulgite 
product with end products shipped nation- 
wide. Basic processing includes air drying to 
reduce moisture content, further drying in 
fluid bed dryers, grinding, and screening. 
Floridin Co., Quincy, doubled production 
capacity of its finely ground attapulgite, 
which is used as a thickening and suspend- 
ing agent. 

One company produced kaolin in Putnam 
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County with output increasing slightly. The 
kaolin was used in jiggering and extrusion 
processes where a high degree of workabil- 
ity was required. The material has excellent 
suspending power and was used in glazes. 
Principal uses were electrical porcelain, 
whiteware, and wall tile; the major market- 
ing area was the Southeast. Additionally, 
byproduct industrial sand was recovered for 
glass and other uses. 

Fluorspar.—Fluorine in the form of fluo- 
silicic acid was recovered as a byproduct of 
wet-process phosphoric acid manufacture. 
Six companies operated facilities in Florida. 
Fluosilicic acid was used to produce cryolite, 
aluminum fluoride, and sodium silicofluo- 
ride and was also used in water fluorida- 
tion. | 

Gypsum.—Three companies calcined im- 
ported gypsum at two plants in Duval 
County and one in Hillsborough County. 
USG Corp., Jim Walter Corp., and National 
Gypsum Co. calcined gypsum in kettles, a 
rotary kiln, and a holoflite unit, respective- 
ly, prior to wallboard manufacture; Florida 
ranked third nationally in output of wall- 
board. USG’s plant ranked fifth. Output 
and value increased over those of 1984. 
Southern Georgia and Florida were the 
principal marketing areas for Florida’s out- 
put of gypsum wallboard. Byproduct gyp- 
sum was recovered by Occidental Chemical 
Co. at its plant near White Springs; output 
and value decreased from those of 1984. 
Standard Gypsum Co. imported gypsum 
through its facilities in Tampa. 

Lime.—Quicklime and hydrated lime 
were produced in the State, with production 
of both decreasing from that of 1984. Quick- 
lime was produced by Chemical Lime Inc., 
Hernando County, and Dixie Lime & Stone 
Co., Sumter County. Basic Magnesia Inc. 
did not operate its Port St. Joe kiln during 
the year. Hydrated lime was produced by 
Chemical Lime. Total lime production 
decreased from that of 1984, along with a 
slight decrease in unit values. Lime was 
used in water purification, magnesia recov- 
ery from seawater, and paper and pulp 
manufacturing. 

Magnesium Compounds.—Florida rank- 
ed second nationally in the recovery of 
magnesium compounds from seawater in 
1984. Capacity of the Port St. Joe facility . 
was 100,000 short tons of MgO equivalent. 
Output had been on a gradual decline since 
the record-high year, 1973. 

Nitrogen.—Anhydrous ammonia was pro- 
duced by Air Products & Chemicals Inc. at 
its 100,000-short-ton-per-year plant in Pace 
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Junction. The Directory of Florida Indus- 
tries also listed Jones Chemical Inc., Fort 
Lauderdale, as having anhydrous ammonia 
in its product line. Nitram Inc. reopened its 
nitric acid plant in Tampa early in 1985. 
The plant was closed late in 1984 for instal- 
lation of a new energy-saving acid train. 
The single train produces as much as the 
two trains previously used to produce am- 
monium nitrate solutions and prilled am- 
monium nitrate. 

Peat.—Florida ranked second in the Na- 
tion in peat sales in 1985. Reported sales 
decreased as unit values increased. Produc- 
tion of reed-sedge and humus peat was 
reported by 12 companies from 9 counties. 
Most of the peat was shipped in bulk for use 
as a potting soil and in nurseries. Of 11 
companies nationwide with output over 
25,000 short tons per year, 4 were in Flori- 
da. 

Perlite (Expanded).—Four companies 
expanded perlite from crude ore shipped 
into Florida. Production increased to 26,400 
short tons and value increased to about $4.8 
million. Perlite was expanded at plants in 
Broward, Duval, Escambia, and Indian Riv- 
er Counties. Principal uses were as con- 
struction aggregate, horticultural purposes, 
insulation, and filler. 

Phosphate Rock.—Florida ranked first in 
the Nation in output of phosphate rock and 
the industry continued as the principal 
mineral industry in the State. Production of 
marketable phosphate rock in 1985 increas- 
ed nearly 7.4% in output and 9.5% in value 
over that of 1984, indicating an increase in 
unit values. Output picked up early in the 
year; but as stockpiles increased and sales 
remained low, reduced work schedules and 
temporary closures of operations occurred. 
At least five companies were for sale, with 
two operating under chapter 11 of the 
Federal Bankruptcy Code. Nearly all oper- 
ating facilities were temporarily shut down, 
and by late in the year, all were operating 
shorter workweeks with associated plants 
operating at less than capacity. The year 
was one of the industry's most depressed 
since 1982, with employment dropping to 
11,500 in 1985; in 1980, 14,600 were employ- 
ed. Problems were caused to a certain de- 
gree by overcapacity, low prices, loss of 
export markets, less domestic consumption 
by farmers, and the high value of the dollar. 

According to the Florida Phosphate Coun- 
cil, 1985 production was 39.0 million metric 
tons, an increase of 1.1 million tons over 
that reported for 1984. Output of major 
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finished products was mixed, as shown in 
the following figures: phosphoric acid 
(-11.5%), triple superphosphate (+ 12.1%), 
diammonium phosphate (-8.7), monoammo- 
nium phosphate (-9.3%), and animal feed 
supplements (+ 1.7%). The council reported 
that the industry had invested an estimated 
$8.8 billion in Florida with nearly $124 
million in expansion and construction in 
1985. The industry paid over $100 million in 
severance taxes, over $24 million in various 
State taxes, and more than $28 million in 
county taxes. Nearly one-fourth of Florida’s 
phosphate rock was exported along with 
phosphate fertilizer products. Major cus- 
tomers were Japan, Canada, the Republic of 
Korea, and Western Europe. 

Land-pebble phosphate was produced at 
20 mines by 12 companies in Hamilton, 
Hardee, Hillsborough, Manatee, and Polk 
Counties. Of the 12 companies with mining 
operations, 6 increased production in 1985, 5 
decreased production, and 1 started oper- 
ating. Two companies increased export ton- 
nage in 1985, one remained at about the 
same level, six decreased exports, and three 
did not export. In 1985, agricultural uses 
accounted for nearly all production. Nor- 
mal superphosphate, triple superphosphate, 
wet-process phosphoric acid, phosphate rock 
for direct application, and defluorinated 
phosphate rock were produced for agricul- 
tural purposes. Of the companies, 11 pro- 
duced wet-process phosphoric acid, 4 pro- 
duced triple superphosphate, 5 produced 
normal superphosphate, 2 produced direct- 
application material, 1 produced defluori- 
nate rock, and 2 produced elemental phos- 
phorus. 

Sulfur prices remained relatively high, 
increasing the cost of some chemical plant 
operations. The Florida phosphate industry, 
the largest consumer of sulfur in the world, 
investigated the use of prilled sulfur rather 
than liquid sulfur to determine whether 
sulfur costs could be reduced. Guidelines for 
handling and storing were promulgated by 
the Environmental Regulation Commission. 

Agrico Chemical Co. operated the Fort 
Green, Payne Creek, and Saddle Creek 
Mines during the year. The Payne Creek 
Mine was closed most of the year. Capacity 
of the mines is approximately 7 million 
metric tons per year. Agrico continued ef- 
forts to obtain authority to import prilled 
sulfur from Canada to replace liquid sulfur. 
Agrico proposed to import 600,000 short 
tons per year and save $6.4 million. The 
Environmental Regulation Commission set 
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down regulations for handling and storing 
solid and liquid sulfur. The regulations 
specify that sulfur must be stored in 
enclosed buildings equipped with sprinkler 
Systems to control excessive airborne dust. 
The regulations include guidelines for min- 
imizing spills in Tampa Bay. After permit- 
ting, Agrico planned to build a solid sulfur 
terminal in Tampa. Agrico received the 
1985 Environmental Achievement Award 
from the National Wildlife Federation for 
wetland conservation. Late in the year, 
Agrico's operations reached the safety mile- 
Stone of 1 million employee-hours worked 
without a serious injury. 

AMAX Chemical Inc. maintained the Big 
Four Mine and the Piney Point fertilizer 
plant. The mine closed in 1984, and the 
Piney Point fertilizer plant closed in Febru- 
ary 1985. The two operations were shut 
down indefinitely, and AMAX's facilities 
were put up for sale. Late in the year, 
AMAX announced it had reached agree- 
ment in principle to sell all of its Florida 
properties to FCS Energy Inc.; FCS is an 
affiliate of Florida Crushed Stone. The as- 
sets included AMAX's headquarters in 
Lakeland, the Big Four Mine, the Piney 
Point fertilizer plant, the Pine Level re- 
serves, and the Plant City feed supplement 
plant. The agreement must be approved by 
regulatory agencies. AMAX reportedly had 
a book value of $42 million for the proper- 
ties. FCS reportedly intends to process 
waste phosphogypsum by converting it into 
sulfuric acid and lime and to construct a 
cogeneration unit. High-sulfur petroleum 
coke will be used to dissociate the phospho- 
gypsum. 

Beker Phosphate Corp. operated the Win- 
gate Creek Mine in Manatee County using 
floating dredges to remove overburden and 
recover matrix; Beker reportedly was seek- 
ing a buyer for its operation. In August, a 
circuit court allowed Beker to increase 
truck traffic to Port Manatee, allowing 
shipments of as much as 2 million metric 
tons per year. Phosphate rock was barged 
from Port Manatee to Beker's fertilizer 
plant in Taft, LA. In October, Beker filed 
for reorganization under chapter 11 of the 
Federal Bankruptcy Code. Shipments of 
rock to Beker's plant in Taft, LA, were 
stopped. In November, Beker received fi- 
nancing of $2.3 million enabling the compa- 
ny to operate through 1985. 

Brewster Phosphates, a partnership be- 
tween American Cyanamid Co. and Kerr- 
McGee Corp., operated the Haynsworth and 
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Lonesome Mines at various work schedules; 
the mines have a total capacity of over 5.5 
million metric tons per year. During the 
year, Kerr-McGee reiterated its position 
that its portion of the partnership was for 
sale. Late in the year, International Min- 
erals & Chemical Corp. (IMC) reportedly 
reached agreement with Brewster to lease 
the operations and acquire the reserves on a 
royalty basis. 

CF Industries Inc. operated the Hardee 
Complex No. 1 Mine at less than capacity 
during 1985. CF reopened its 1.5-million- 
ton-per-year phosphoric acid facility at Bar- 
tow in January after a 2-year shut down 
and operated at one-third of its capacity. In 
July, the plant was closed indefinitely. CF 
continued to operate its Plant City chemical 
plant at capacity; the plant is capable of 
producing 600,000 tons per year of diammo- 
nium phosphate. The closure of the Bartow 
facility did not affect output at the Hardee 
Complex No. 1 Mine because IMC had been 
supplying phosphate rock to the facility. 

Estech Inc. operated the Watson Mine but 
kept the Silver City Mine closed. Estech 
indicated its Florida phosphate operations 
were for sale. After nearly a decade of 
attempts to obtain permits to develop the 
Duette deposit, Estech sold the 10,500-acre 
site to Manatee County for a reported $26 
million. Environmental concerns delayed 
the project with concerns centered on the 
Lake Manatee watershed. Manatee County 
purchased the property to protect the wa- 
tershed, which supplies Manatee and Sara- 
sota Counties with drinking water. 

Farmland Industries Inc. purchased phos- 
phate rock for its Green Bay chemical 
plant. The plant operated at reduced levels, 
at times below 50% of capacity. 

Gardinier operated under chapter 11 pro- 
visions of the Federal Bankruptcy Code 
beginning in February. Its Fort Meade Mine 
and phosphoric acid plant south of Tampa 
operated at reduced levels of capacity with 
periodic shutdowns. The Fort Meade Mine 
was closed in November and the phosphoric 
acid plant was reduced to 50% of its 800,000- 
ton-per-year capacity; the plant shut down 
late in the year for about 6 weeks. Late in 
the year, Cargill purchased 80% of the 
company's stock or about $80 million, with 
the remaining 20% held by Gardinier’s 
major creditors. The purchase included all 
properties and part of the reserves. Florida 
Crushed Stone attempted to purchase Gar- 
dinier, but was not successful. 

W. R. Grace operated its Hooker Prairie 
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and Four Corners Mines during the year. 
The $650 million Four Corners Mine, a joint 
venture with IMC, started operations early 
in the year. The mines operated on reduced 
schedules and were down for a month at 
midyear. In December, W. R. Grace an- 
nounced that its Four Corners Mine would 
close for a period of up to 2 years. The 
Mulberry plant was closed late in the year 
for at least 1 month. W. R. Grace, early in 
the year, idled one of three phosphoric acid 
trains at its 200,000-ton-per-year phosphoric 
acid plant at Bartow. W. R. Grace also 
announced plans to install a 36-megawatt 
cogeneration unit at its Bartow facility. 

Hopewell Land, a subsidiary of Noranda 
Inc., started up the new 550,000-ton-per- 
year Lithia Mine in Hillsborough County 
early in the year. The mine originally was 
scheduled to be operational in mid-1982. A 
portion of the output is dedicated to a 
Noranda facility in Canada. The mine's wet- 
rock product was shipped to Mobil Mining 
and Minerals Co.'s drying plant at Nichols 
and to the Port of Tampa for export. 

IMC, the world's largest private producer 
of phosphate rock and phosphate chemical 
products, operated the Clear Springs, 
Kingsford, and Noralyn-Phosphoria Mines. 
Early in the year, IMC put on-line a 58.5- 
megawatt cogenerator unit at its Lake 
Wales chemical plant with plans to install 
$5 million more in heat recovery equip- 
ment. This was the third phase of a $35 
million project announced in 1983 to make 
the facility more self-sufficient in gener- 
ating its own electricity. Reduced operation 
schedules were in effect in the second half 
of the year to reduce growing inventories. 
The mines experienced a mid-summer shut- 
down and a 4-week shutdown at yearend. 
Late in the year, IMC reached an agree- 
ment to lease the operations of Brewster 
and its phosphate rock reserves. The Gover- 
nor and cabinet adopted a resolution com- 
mending IMC for demonstrating a positive 
influence in promoting the acceptance and 
feasibility of creating functional wetlands 
on phosphate mined lands and advancing 
the degree of wetlands reclamation technol- 


ogy. 

Mobil operated the Fort Meade and 
Nichols Mines at reduced levels during the 
year. With large inventories, the mines 
operated at times at 5096 of capacity. Both 
mines were to be phased out when Mobil's 
proposed South Fort Meade Mine was devel- 
oped. Mobil has no plans to develop the 
South Fort Meade deposit but will if it can 
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economically justify pumping matrix or flo- 
tation feed to the mine. Mobil received 
approval of the reclamation plan for the 
South Fort Meade Mine, with only minor 
permitting yet to be received. 

Occidental produced phosphate rock from 
its Suwanee River and Swift Creek Mines in 
1985. Occidental exported superphosphoric 
acid and phosphate rock through the Jack- 
sonville Bulk Terminal The company 
planned to instal a $15 million, 24- 
megawatt cogeneration system at its White 
Springs plant with completion scheduled for 
late 1986. At midyear, Occidental cut out- 
put at the Suwanee River chemical complex 
to 75% of capacity, citing low prices for 
product and high prices for sulfur; the 
curtailment was expected to last well into 
1986. Occidental was one of several compa- 
nies involved in testing byproduct phospho- 
gypsum in road construction. 

Royster Co. a subsidiary of Superfos 
N/A, closed its Mulberry plant for several 
months while an $18 million, 21-megawatt 
congeneration unit was installed. Further 
delays in getting back on-stream were caus- 
ed by an electrical fire in the motor control 
center of the cogeneration unit. Royster was 
spending an additional $10 million to modi- 
fy its phosphoric acid plant to produce a 
higher concentration acid. 

U.S.S. Agri-Chemicals Inc. was another 
company whose phosphate assets in Florida 
were for sale. The company reduced output 
at its Rockland Mine and its Fort Meade 
and Bartow plants. Late in the year, the 
company temporarily closed its operations. 

Sand and Gravel.—Florida produced both 
construction and industrial sand and gravel 
in 1985. Together they were the fourth 
leading commodity in value among nonfuel 
minerals produced in Florida. Total sand 
and gravel production and value were esti- 
mated to have increased over those of 1984; 
the increase was due in large part to in- 
creased construction activities. 

Construction.—Construction sand and 
gravel production is surveyed by the U.S. 
Bureau of Mines for even-numbered years 
only; therefore, this chapter contains only 
estimates for 1985. Data for odd-numbered 
years are based on annual company esti- 
mates made before yearend. 

Output of construction sand and gravel 
was estimated to have increased because of 
the high level of activity in the construction 
sector in the State. During 1984, 30 compa- 
nies produced construction sand and gravel 
with 4 producing in excess of 1 million short 
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tons. 

Industrial.—Six companies produced in- 
dustrial sand and gravel, one as a byproduct 
of kaolin operations. Florida ranked fifth 
nationally in output of industrial sand and 
gravel as production increased more than 
38%. Major markets were in glass manufac- 
ture and for foundry sands; the market area 
was the Southeastern United States. 

Staurolite.—Florida was the only State 
with a recorded production of staurolite, an 
iron-aluminum silicate low in free silica. 
Staurolite was recovered as a byproduct of 
ilmenite processing by Associated Minerals 
(USA) Ltd. Inc. and by E. I. duPont de 
Nemours & Co. Inc., both in Clay County. 
Associated Minerals shut down its produc- 
tion unit in midyear. Estimated capacity of 
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both companies prior to shutdown was 
135,000 short tons per year. The staurolite 
was recovered by electrical and magnetic 
separation from heavy minerals concen- 
trates. Production and value decreased 
about 41% and 34%, respectively, from 
those of 1984. Staurolite was used mainly in 
foundry applications, for sandblasting, and 
in cement manufacture where it was used 
as a fluxing agent. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; the 1984 chapter gave estimates. 
Data for even-numbered years are based on 
annual company estimates made before 
yearend. In 1985, the Bureau of Mines 
began compiling crushed stone production 
statistics by districts for some States. 


Table 4.—F lorida: Crushed stone! sold or used by producers in 1985, by use 
(Thousand short tons and thousand dollars) 


Coarse aggregate (+ 1-1/2 inch): 


Riprap and jetty stone — 
liter stone nnn 44444444 


Rail ballast 
Fine aggregate (-3 / 8 inch): 


Stone sand, concrete 
Stone sand, bituminous mix or seal 


-e e ap om om am cm — am om ow am ow er cw ow aw aw ao — 


Agricultural 


Crusher run, fill, or waste 
Other construction 


tural limestone_____________________ 
Poultry grit and mineral food — - - - - - - --- ---- -—— 
oma and metallurgical: Cement manufacture 


pecial: 
Mine dusting or acid water treatment 


halt filler or extender 
Other fillers or extender s 


Quantity Value 

J ĩͤ K ees E EET 33 1 
JJ... ĩð2d 454 2,498 
eae SNE ene CNET ERRORES 16,611 101,890 
See en Tok teat C 2,549 12,774 
EE ah ec is aes 832 4,244 
Eee Eee at ene a 413 2,205 
Lac eye as a eat Die 8 4,488 20,144 
Ss gat Nesey nee ee 1,762 8,120 
DR sg 8 1,781 8,457 

ͤ a eats a PNE 13,528 36,241 
T IER ( 4,421 13,793 
. ͤ K MET 5,100 16,474 
ERU ³oA¹³³ͥÜ¹¹ ISDN IE RR 3,340 7,811 
Mor MM y ease W 1,829 
BS a ene ah K ge tes ert 2,225 8,175 
2 ĩͤ K ey eas W 339 
72 ( ERN Apt W 628 
JJC ĩͤ ep ek he Sed W 162 
22 y ee ee 1,187 7,893 
ete S 8 10,592 33,408 
—————— € ($) (*) 
JJ 88 69,266 5287, 237 


W Withheld to avoid disclosing company proprietary data; included with Other miscellaneous." 


1Includes dolomite, limestone, marl, and shell. 
Includes stone used in macadam, 
stone used for other construction and maintenance 


drain fields, coarse aggregate (large), fine aggregate, unpaved road surfacing, and 


purposes. 
e Stone used in agricultural marl and other soil conditioners, sulfur oxide removal, and data indicated by 


bol W 


sym 
"Includes prone reported without a breakdown by end use and estimates for nonrespondents; included with “Other 


5Data doi iot add to total shown because of independent rounding. 
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Table 5.—Florida: Crushed stone sold or used by producers in 1985, by use and district 
(Thousand short tons and thousand dollars) 


U District 1 District 2 District 3 District 4 
se Ce ae Ss ee a ...... eee eee) 
Quantity Value Quantity Value Quantity Value Quantity Value 
Coarse aggregate (+ 1-1/2 inch) (3) Q) 3) 3) ( (*) 483 2,628 
Coarse aggregate, graded- (1) (1) (*) (1) 8,011 57,289 11,461 57,466 
Fine aggregate (-3/8 inch) (1) (1) (1) (1) 1,918 8,985 6,164 28,685 
Combined coarse and fine 
aggregates __________- (1) ( (1) (3) 7, 983 20,150 7,202 324 
Other construction 763 3,474 6,683 21,796 516 2,045 746 2,152 
Agricultural limestone _ _ — _ — à 3) 3) 394 1,641 à 
Cement manufacture NH M Be uH 3 3 3) 3) 
Sulfur oxide removal |... E E "e m Q) Q) x TM 
Mine dusting or acid water 
treatment 8 zu 3) 839 e YET nae zc 
Asphalt fillers or extenders _ _ M 8 3) 628 TR T" D uut 
Other fillers or extenders ..... M I (7) 162 TR e he x 
granules. e eue M OM ENS 1,187 7,893 M T 
Other miscellaneous ______ 619 2,484 2,549 6,858 2,188 5,980 10,409 94,260 
Other unspecified ________ =e EM a) 3) =) = a D 
Totalt nuuc 1,882 5,958 9,232 29,788 22,187 103,983 86,466 147,514 


1Withheld to avoid disclosing company proprietary data; included with “Other construction.” 
*Withheld to avoid disclosing company proprietary data; included with “Other miscellaneous.” 
Includes products reported without a breakdown by end use and estimates for nonrespondents; included with Other 


miscellaneous. 


Data may not add to totals shown because of independent rounding. 


Florida ranked second nationally in out- 
put of crushed stone. Of the Nation's top 150 
producing quarries, Florida had 14, 3 of 
which were in the top 10. Stone produced 
included limestone, dolomite, marl, and oys- 
ter shell. Output increased for the third 
straight year, reflecting activities in the 
construction sector; unit prices decreased. 
Crushed stone was produced by 77 compa- 
nies at 107 quarries in 23 counties. Leading 
counties were Dade, Hernando, and Brow- 
ard, which supplied nearly 63% of the 
State's output. Seventeen companies pro- 
duced over 1 million short tons each and 
accounted for 77% of the State's production. 
Crushed stone was transported mainly by 
truck and railroad and was used for dense- 
graded road base, concrete and bituminous 
aggregates, and cement manufacture. Seven 
companies processed oyster shell for road- 
bed material. Most markets were in close 
proximity to quarries and were served by 
truck, but unit trains transport stone from 
the Miami area to market areas in the 
northern part of the State. Harper Bros. 
Inc., Fort Myers, with modifications to its 
plant, planned to double present output of 1 
million tons per year at its underwater 
quarry. The company installed a new pri- 
mary crusher and increased silo storage 
capacity during the year, allowing the in- 
creased output. 

Sulfur (Recovered).—Output from Exxon 
Corp.'s natural gas desulfurization plant in 
Santa Rosa County decreased for the sev- 


enth straight year as oil and gas production 
decreased. Florida ranked 10th in the Na- 
tion in the recovery of byproduct elemental 
sulfur; unit prices increased slightly. 

Vermiculite (Exfoliated).—Crude ver- 
miculite ore shipped into Florida was exfoli- 
ated by two companies at four plants in 
Broward, Duval, and Hillsborough Coun- 
ties. Florida ranked third in the Nation in 
output of exfoliated vermiculite. Production 
and value increased 6% and 1%, respective- 
ly, over those of 1984, indicating a decrease 
in unit prices. Principal uses were for con- 
crete aggregate, horticulture, and insula- 
tion. 


METALS 


Iron and Steel.—Florida Steel Corp., one 
of the top 15 steelmakers nationally, oper- 
ated minimills at Jacksonville and Tampa 
in 1985. The company has five plants na- 
tionwide and was one of the Nation's largest 
minimill operators. Florida Steel sold its 
Miami Structural Div., a structural steel 
fabricator, to Tampa Tank & Welding Inc. 
This was the final stage of the company's 
plan to divest itself of operations not direct- 
ly related to the production and fabrication 
of merchant and reinforcing bars. Florida 
Steel was conducting a feasibility study to 
determine the location of a replacement 
mill for its Tampa operations. The Tampa 
mill produced reinforcing bar, which ac- 
counted for about 70% of the output of the 
company's five minimills. The Tampa fa- 
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cility has two electric arc furnaces with a 
combined annual tonnage of 280,000 short 
tons, along with two continuous billet cast- 
ing machines, a reheat furnace, and an 
integrated eight-strand bar rolling mill. 
Late in the year, the company purchased a 
direct current arc furnace for installation at 
its Tampa mill because of the expectation 
that it would use one-half of the electrodes 
used in a traditional alternating current arc 
furnace. Installation began in 1985 with 
completion scheduled for early 1986. Flori- 
da Steel was also spending $8 million to 
install a rod finishing mill at its Jackson- 
ville plant, which will produce coiled rein- 
forcing bar as well as coiled wire rod. The 
mill was operational by late 1985. 

According to the Directory of Florida 
Industries, 10 gray iron foundries and 9 
Steel foundries operated in Florida. The 
majority of these foundries were relatively 
small. 

Ferroalloys.—Two companies produced 
ferroalloys in the State with output increas- 
ing and unit prices decreasing. Electro-Phos 
Corp., Pierce, and Stauffer Chemical Co., 
Tarpon Springs, produced ferrophosphorus 
in 1985. 

Mineral Sands.—Rare-Earth Minerals.— 
Florida remained the only State with pro- 
duction of rare earths from mineral sands 
mining. Associated Minerals recovered 
monazite concentrate as a byproduct of its 
operation in Clay County. Output increased 
while unit prices decreased. Associated 
Minerals installed a bucket wheel excavator 
on its floating dredge, which was expected 
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to increase output. 

Titanium Concentrates.—DuPont and As-. 
sociated Minerals produced concentrate 
from their heavy minerals operations in 
Clay County. The Trail Ridge deposit in 
Florida is probably the most important 
source of detrital heavy minerals in the 
Nation. Both rutile and ilmenite shipments 
increased over those of 1984; unit prices of 
ilmenite decreased, while those of rutile 
increased. Florida was the only producer of 
rutile and ilmenite. Associated Minerals, 
with an annual capacity of about 30,000 
short tons, was the only producer of natural 
rutile concentrate. Exploration by both 
companies continued and the construction 
of a synthetic rutile plant in the area was 
still under consideration. Output of mineral 
sands was shipped primarily to users in the 
Southeast. 

Zircon.—DuPont and Associated Miner- 
als recovered zircon concentrate from their 
operations in Clay County. Output increas- 
ed slightly while unit prices decreased. 
Florida remained the only State with a 
recorded production of zircon, which was 
recovered as a byproduct of mineral sands 
operations. Principal markets were in the 
foundry, refractory, and ceramic industries. 
The combined zircon capacity of the two 
plants was estimated to be 125,000 short 
tons per year. 


t Mineral Officer, Bureau of Mines, Tuscaloosa, 
p, State geologist, Florida Bureau of Geology, Tallahassee, 


Table 6.—Principal producers 


Commodity and company Address Type of activity 
Cement: 
General Portland Ine Box 22348 Plants Hillsborough 
Tampa, FL 3362 
Lonestar Florida Pennsuco Inc Box 122035 Plant Dade. 
Hialeah, FL 33012 
Moore MeCormack Resources Box 23965 ö Hernando 
Inc. Tampa, FL 33630 
National Portland Cement Co Route 1 3 Manatee 
Port Manatee, FL 33561 
Rinker Portland Cement Corp Drawer K e Dade 
8 Palm Beach, FL 33402 
ays: 
lhard Minerals & Menlo Park Open pit mines Brevard. 
emical Corp. Edison, NJ 08817 and plant. 
The Feldspar Corp., EPK Div.! Box xc AMOS c ect Putnam. 
Edgar, FL 32049 
Florida Solite, Solite Corp Box 297 iuc WO. eS Clay. 
Green Cove Springs, FL 32043 
Mid-Florida Mining Coo Box 68-F e Marion. 
Lowell, FL 32663 
Pennsylvania Glass Sand Corp Berkeley Springs, WV 2541111! do__ ~~ Gadsden 
Gypsum (calcined): 
Jim Walter Cor Box 135 Plant Duval. 
Jacksonville, FL 32226 
National Gypsum Co _ _ _ __ 4100 First International Bldg. 3 Hillsborough 
Dallas, TX 57270 
USG Cor 101 South Wacker Dr. e meee Duval 
Chicago, IL 60606 


See footnotes at end of table. 
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Table 6.— Principal producers —Continued 


Commodity and company 


Lime: 


Basic Magnesia Inc? _ _ _ _ _ — 
Chemical Lime Ine 
Dixie Lime & Stone Co.“ 


Peat: 
Atlas Peat & Soil Ine 


Superior Peat & Soil Co 


FOPA e 
rite Processing Corp. of 


Phosphate rock: 


Agrico Chemical Co 


Beker Phosphate Corp 


. Brewster Phosphate 


CF Industries In — 


W. R. Grace & co 


International Minerals & 
Chemical Corp 
15 Mining and Minerals 


Occidental Chemical Co 
U.S. S. Agri-Chemicals Ine 


Sand and gravel (1984): 


Florida Rock Industries Inc., 
Shands & Baker. 
General Development Corp 


E. R. Jahna Industries Inc., 
Ortona Sand Co. Div. 
ied Sand Co. of Clermont 
nc 


Staurolite: 


Sto 


Associated, Minerals (USA) 
Ltd. Inc." 

E. ‘ne? duPont de Nemours & Co. 
nc.5 


Florida Crushed Stone Co 
Florida Rock Industries Inc _ _ 


: Kinker Southeastern Materials 


Address 


Box 160 
Port m Joe, FL 32456 


Box 31 


3 , FL 32748 


Drawer 17 


Sumterville, FL 88585 


Box 867 


Boynton Beach, FL 33435 
Box 1688 


x 
Sebring, FL 33870 


Route 2, Box 740 
Vero FL3 
Box 1991 


Pensacola, FL 35289 


End of St. 


Nashville, 37208 
62 Whittemore Ave. 
Cambridge, MA 02140 


e — 2 


FL 33860 
402 oer Ke Kontuek Ave. 


Lakeland, FL 
Box 9084 


Box ; 
Fort Meade, FL 33841 


Box 4667 
Jacksonville, FL 32201 
1111 South Bayshore Dr. 


Miami, FL 33131 


102 East Tillman Ave. 
Lake Wales, FL 33853 


Route 1, Box US1 


Clermont, FL 32711 
Green Cove Springs, FL 32043 


int Bldg. D-10084 
Wilmington, DE 19898 


Box 317 


Leesburg, FL 32748 


Box 466 


Jacksonville, FL 32201 


Box 5230 
Hialeah, FL 33014 
Box 8648 


Deerfield Beach, FL 33441 
Box 660097 
Miami Springs, FL 33166 


1 Also construction and industrial sand and gravel. 
* Also magnesia. 

3Also crushed stone. 

* Also exfoliated vermiculite. 
5 Also titanium concentrates. 


Type of activity 


Open pit mines 
and plant. 

Open pit mine 
and plant. 

Open pit mines _ 


Open pit mine 
and plant. 


Open: pit m mines 


5 


zuo S80 uto 
EET. See 


Open pit mine 
and plant. 


Mine and plant 
Mines and plants 


Polk. 
Hillsborough. 
Manatee. 


Hillsborough 
and Polk. 
ee. 


Hend „St. Lu- 
cie, 

Glades, Lake, 
Polk. 

Lake. 


The Mineral Industry of 


Georgia 


This chapter has been pre repared under a Memorandum, of Understanding between the 
e 


Bureau of Mines, U.S. 


partment of the Interior, and the Georgia Geologic Survey, 


Environmental Protection Division, Georgia Department of Natural Resources, for 
collecting information on all nonfuel minerals. 


By Doss H. White, Jr., i and Bruce J. O'Connor? | 


In 1985, Georgia mineral sales established 
a new record, almost $6 million over the 
previous one established in 1984. Increased 
value of nearly $36.6 million for crushed 
stone was the principal reason for the new 
record. Sales of other mineral commodities 
mined in the State fell $31 million below the 
1984 level. 

Nationally, the State ranked fourth in 


industrial mineral production and seventh 
in total mineral output. Georgia continued 
to lead the Nation in the production of 
clays, crushed and dimension granite, and 
dimension marble. The State ranked second 
in crude iron oxide pigments, kyanite, and 
crushed marble, and third in feldspar pro- 
duction. 


Table 1.—Nonfuel mineral production in Georgia’ 


1984 1985 
Mineral Value Value 
Quantity (thou- Quantity (thou- 
| sands) sands) 
ee a at UNS 8 thousand short tons 8,679 $600,029 8,671 $515,097 
)J/))))ͥõͤã ͥͥ a ate CET NA 20 NA 20 
Sand and gravel | 
rr erem thousand short tons. 5847 . 18,628 *5,000 *18,400 
p a natria JJ E e EE EE EEE o- 478 6,795 57¹ 6, 675 
ne: 
(§;⁵ÜtLr e nt sea sense eee eee do- 45900 220,000 52,062 256,588 
Dimension ~- -----------------------—- do- 202 007 185 19,466 
TAE —--- e oO A eu A do- 15 104 16 111 
Combined value of barite, bauxite (1984), cement, "in iron oxide 
pigments (crude), kyanite, mica (scrap), and p eat XX 79,914 XX 74,718 
Jö IE Ec T e cee XX 940,492 XX 946,075 
*Estimated. NA Notavailable. XX Not applicable. 


Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
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Table 2.—Nonfuel minerals produced in 
Georgia in 1984, by county! 
Minerals produced 
County in order of value 
Baldwin Sand and gravel. 
3 Barite, iron oxide pigmenta, 
clays 
5 Clays, sand and gravel 
rantley .------- gra 
de Do. 
3 Do. 
Cherokee Do. 
Dee - Do. 
lumbiaaa Clays. 
Columbus (city?) ~~ Do 
| ee ae Sand and gravel, peat. 
Crawford and grave! 
tur... Clays, sand and gravel 
Kalb. Sand and gravel 
Dougherty Do. 
Douglas Clays, sand and gravel 
Effingham Sand and grave 
Elbert Do. 
Floyd ll Clays. 
Forsyth |... Sand and gravel. 
Fulton Cement, clays, sand and grav- 
el. 
Glynnkk Sand and gravel. 
Greene Do. 
inn ett Do. 
F ica. 
Houston Cement, clays 
— . Sand and gravel 
A e . 
Jefferson 
E oo. Sand and gravel 
lnc 55 Sand a vel. 
3 gra 
Lowndees Do. 
— - 
ontgomery — — — ~~ ; 
8 z eid . Talc. 
Richmond Clays, sand and gravel. 
Ris Peat. 
Sumter |... ....- bauxite, sand and grav- 
el. 
Talbot . --------— Sand and gravel. 
Taylor 1 
omas Clays, sand and gravel. 
ggg Clays. 
Warren Do. 
Washi n Do. 
Wheeler Sand and gravel. 
Wilkinson Clays. 
Undistributed - Stone (crushed and dimension), 
clays, gem stones. 
1No production of nonfuel mineral commodities was 


d for counties not listed. 
ta not available by county for minerals listed. 


Trends and Developments.—Although 
Georgia's economy continued to grow, the 
rate lagged behind that of 1984 and slowed 
considerably during the latter part of the 
year. This slowdown impeded activity in the 
construction industry, the principal market 
for the State's construction mineral produc- 
tion, which historically accounts for approx- 
imately 25% of Georgia’s mineral value. 
While aggregate producers continued to 
experience a demand buoyed by a vigorous 
State road building and maintenance pro- 
gram, this demand lessened during the 
latter of 1985. 

Kaolin sales, which in the past several 


MINERALS YEARBOOK, 1985 


years accounted for about 60% to 70% of 
Georgia’s mineral value, also experienced a 
downturn after midyear. J. M. Huber Co., 
one of the Nation’s leading kaolin produc- 
ers, was operating at 20% to 30% below 
capacity at yearend. Engelhard Corp., an- 
other leader in kaolin production, experi- 
enced a 5% decline in domestic sales and a 
7% decline in exports. The former was 
attributed to inroads into traditional kaolin 
markets by calcium carbonate substitutes 
and the latter to the strong U.S. dollar. In 
addition, large imports of paper, primarily 
from the Federal Republic of Germany and 
Sweden, cut into the U.S. paper production, 
the principal market for the kaolin produc- 
ers. 

Both Australia and Brazil plan to in- 
crease kaolin production and exports, which 
will affect both the foreign and domestic 
market for Georgia production. 

A decreasing share of the world market 
was not the only problem faced by the 
State’s kaolin industry. In the past 3 years, 
approximately a dozen lawsuits have been 
filed against the companies by heirs of 
former property owners in the kaolin belt 
who sold their mineral rights to the kaolin 
companies in the 1920’s through 1950’s. The 
suits contend that the sellers were not 
informed as to the value of the minerals 
under their land and ask that the leases- 
sales be declared void. 

In February, a teenage boy fell to his 
death in an abandoned copper mine in the 
Dahlonega area. The mine and two others 
were sealed with concrete caps to prevent 
a recurrence; however, approximately 200 
abandoned mines, some dating to the 19th 
century, dot the Lumpkin County country- 
side, and funds are not available to cap all 
of the hazardous areas. 

The Georgia Mining Association (GMA) 
continued as the spokesorganization for the 
State’s mining industry. During the year, 
GMA sponsored several seminars and con- 
ferences; among these were the “Environ- 
mental Conference," the "Environmental 
Institute for Teachers,” the “Tax Seminar,” 
and the “Drug Awareness Workshop.” 
GMA was instrumental in the preparation 
of several newspaper articles promoting the 
positive benefits of mining. 

The Georgia Crushed Stone Association 
(GCSA), which represents the major aggre- 
gate producers in the State, continued its 
programs to educate the public and legisla- 
tive sectors on the basic role that crushed 
stone plays in the State’s economic well- 
being. The association’s Marketing and 


THE MINERAL INDUSTRY OF GEORGIA 


151 


Table 3.— Indicators of Georgia business activity 


1983" 1984 1985P 
Employment and labor force, annual average: 
b BOR uuo necu er ELI D thousanda. - 5,733 5, 5,976 
Total civilian labor fore „ „ „„ do- 685 2,761 2,865 
Unemploymenn!mmtgttltiii hl «„ percent 7.5 6.0 6.5 
Employment (nonagricultural): 
fini e ß IE e Er thousands. . 7.8 7.8 8.0 
Man ürng total... o ß s at e ie d E Ee do... 511.1 546.5 554.8 
Primary industries do... 15.0 16.2 16.5 
Stone, clay, and i glass products — ---------------------- do 17.7 18.8 19.7 
i ied produ et do 17.9 18.9 19.3 
OM gt yd ⁰⁰⁰(kyß y ieee ce do- 108.8 181.5 145.6 
Transportation and public utilities do- 147.7 156.5 162.4 
Wholesale and retail trade do 547.6 602.4 648.0 
Finance, insurance, real estate |... LLL ----_- da- 121.8 128.3 187.1 
))õõͤõͤͤ eles es rh ae Saat oye do $97.6 483.7 463.1 
Government and government enterprises do- 431.6 442.0 447.8 
eee Een t- 2,279.5 2,448.7 2,5658 
Personal income 
Jöö˙Ü5⁵[ ] wm ð x mr ß millions 1.263 111736 4.960 
Por capit —— a ce a LL LL IL ea 10,08b $11,796 12,543 
and earnings: 
Total average weekly hours, production worker 41.1 41.0 40.6 
Earnings prin on” earnings, production worker „4 $7.1 $7.6 $8.0 
Farm income ß x a eee oes millions $693 $1,244 $833 
Nonfaym o o on ucc ß IE Laud eee do... $46,028 $52,163 $57,618 
ing total Gee ae eee ee ee a da $234 219 $286 
Man ing total o ]%Ü5˙à y do 810,020 311,271 $12,072 
Primary metal industriſ sss do- 1 
Stone, clay, and product do- 9 
Chemicals and products .——— ðÜ⁵bi ⁰ eee do... 6 11 
/ o s ee oe te i Lu do 2,754 475 876 
Transportation and public utilities do- 632 „083 477 
Wholesale and retail trade |... „ do— 903 — $10,282 $11,562 
Finance, insurance, real estat!tkkk 44 do- 110 045 ,592 
Service uo ³W]oÜ¹ ³⁰¹öw-u d LIU E do- 987 359 $10,608 
3 and government enterprise do- 573 191 $9,889 
Number of private and public residential units authorized)! 66,417 70,289 78,141 
Value of nonresidential construction nn millions...  $1,469.9 $1,996.0 484.9 
Value of State road contract award E do... $2926 $4520 0 
Shipments of portland and masonry cement to and within the State 
thousand short tons 2,445 2,984 3,103 
Nonfuel mineral production value: 
Total crude mineral valt sss millions 3849.6 $940.5 $946.1 
ev PETENS $148 $161 $158 


11988 data based upon 16,000-place sample; 1984 and 1985 data based upon 17,000-place sample. 
Sources: U.S. ee of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 


U.S. Bureau of Mines 


Technical Committees published over 5,000 
copies of the “Crushed Product Guide” and 
the “Crushed Stone Information Directory.” 
During the year, GCSA held a management 
workshop, at which time a $6,000 grant was 
made to the Georgia Institute of Technology 
School of Civil Engineering. The association 
worked closely with the Georgia Depart- 
ment of Transportation to determine the 
cause and solution to a rutting problem 
observed in some sectors of the State’s 
asphaltic concrete highways. 

The China Clay Producers Association, 
representing seven of the State’s leading 
kaolin producers, funded a study on the 
economic contributions of kaolin mining 
and processing. The association held several 
press briefings to publicize the findings, 
which document the $350 million annually 


added to the State’s economy by kaolin- 
related activity. 

Legislation and Government Pro- 
grams.—During the 1985 session of the 
Georgia General Assembly, a Surface Min- 
ing Bond Bill was passed and signed by the 
Governor. The act requires companies plan- 
ning to extract mineral commodities by 
surface methods to post a bond of up to 
$2,500 per acre prior to initiating mining. 
Formerly, a bond of up to $1,000 per acre 
was required. A second act with impact on 
the industry was the Water Well 
Standards Act of 1985. A section of the act 
addresses drilling associated with miner- 
al exploration and/or mine development. 


Holes must be drilled and/or plugged under 
the supervision of a registered geologist or 


engineer. 
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Figure 1.—Value of clays and total value of nonfuel mineral production in Georgia. 


A panel sponsored by the General Assem- 
bly’s Surface Mining Subcommittee com- 
pleted a study on mined land reclamation 
and the effectiveness of Georgia’s 1968 Rec- 
lamation Act. The panel’s findings and 
recommendations will be presented to the 
Natural Resources and Environment Com- 
mittee early in 1986. 

A number of Federal and State govern- 
ment agencies had programs ongoing that 
impacted Georgia’s mineral industry. Nota- 
bly among these were the U.S. Department 
of the Interior’s Bureau of Mines, Geologi- 
cal Survey, and Office of Surface Mining, 
and the Georgia Geologic Survey (GGS). 

U.S Bureau of Mines engineers and scien- 
tists at the Tuscaloosa Research Center 
worked with several of Georgia’s mineral 
producers to develop improved methods of 
mineral recovery. Bureau geologists in the 
Intermountain Field Operations Center, 
Denver, CO, completed mineral land assess- 
ment reports on the Brasstown-Wolf Pen, 
Worley Ridge, Rabun Bald-Rand Mountain, 
Board Camp-Raven Cliff, and Southern 
Nantahala areas. The Bureau contracted 
with the Georgia Department of Health and 
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1985 


Human Services to do research on the 
health effects of silica dust and on particle 
characterization to improve silica dust con- 
trol, and with Morehouse College to investi- 
gate the use of cyanobacteria in the recov- 
ery of metals from mineral processing wa- 
ter and waste water. 

Geologists with the U.S. Geological Sur- 
vey (USGS), working from the Doraville 
office, continued the geological mapping of 
the Athens 1° and Barnwell 1° topographic 
areas to better define the State’s geological 
and mineral resources. USGS geologists 
aboard the USGS research vessel, J. W. 
Powell, identified several mineral-rich 
areas off Georgia’s coast. Two vibracore 
and three grab samples taken from an area 
about 12 miles square contained 5% to 30% 
heavy minerals, primarily ilmenite and zir- 
con. Initial exploration indicated that the 
mineral-rich areas had a vertical depth of at 
least 10 feet. 

GGS, an agency of the Dopartment of 
Natural Resources (DNR), is the principal 
State organization responsible for the inves- 
tigation of Georgia’s geologic, hydrologic, 
and mineral resources. GGS personnel pro- 
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Figure 2.—Principal mineral producing localities in Georgia. 
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vide technical expertise to other groups in 
the DNR and other State agencies promot- 
ing industrial development. GGS is charg- 
ed with the regulation of petroleum and 
natural gas exploration and Classes IV and 
V injection wells, oversees compliance with 
the Water Well Standards Act, and admin- 
isters the State's ground water manage- 
ment plan. From July 1, 1984, to June 30, 
1985 (the State's fiscal year), GGS published 
18 reports and responded to approximately 
2,600 information requests on the geology, 
hydrology, and mineral resources of the 
State. 

The GGS geology program emphasizes 
economic geology and the Accelerated Min- 
erals Program. This program includes in- 
vestigations into (1) construction sand and 
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gravel potential of the Coastal Plain, (2) the 
massive sulfide deposits of the State, (8) the 
gold resources of the State, (4) mafic and 
ultramafic rock bodies, and (5) ceramic 
clays and shales of the Valley and Ridge 
Province. Additionally, GGS provides tech- 
nical assistance and information to mining 
companies including the publication of a 
mining and geoscience facilities directory. 
Other activities included a major revision of 
the Cenozoic stratigraphy of the Coastal 
Plain and participation in the U.S. Depart- 
ment of Energy's Crystalline Rock Reposito- 
ry Study for high-level radioactive waste. 
With a grant from the Minerals Manage- 
ment Service, GGS also continued evaluat- 
ing offshore phosphate-bearing strata. 


REVIEW BY NONFUEL MINERAL COMMODITIES 


INDUSTRIAL MINERALS 


Barite.—New Riverside Ochre Co. and 
Paga Mining Co. mined barite by surface 
methods in the Cartersville area of north- 
western Georgia. Both companies recovered 
a barite concentrate by flotation methods. 
Paga produced three filler grades of barite 
for the paint, paper, plastic, and rubber 
markets. New Riverside Ochre's barite con- 
centrates were used by Chemical Products 
Corp., an associated company, for the pro- 
duction of barium chemicals. 

New Riverside Ochre, which has operated 
a surface mine inside the city limits of 
Cartersville for 20 years, is scheduled to 
complete mining and reclamation by 1988 
and will transfer mining operations to the 
Emerson area south of Cartersville. During 
1985, New Riverside Ochre and Paga offi- 
cials met with the Emerson land use plan- 
ning commission to discuss mineral rights 
within the city limits owned by the two 
companies. Company drilling and reserve 


data were made available to the commission 
as an aid in zoning certain areas for mining. 

Beryl.—Approximately 10 short tons of 
beryl was recovered by B&B Minerals Co. 
Inc. during mica mining at the Cochran 
pegmatite in Cherokee County. The beryl 
was shipped to the Brush Wellman plant 
near Delta, UT, for processing into berylli- 
um hydroxide. 

Cement.—During the year, Lehigh Port- 
land Cement Co. purchased a cement distri- 
bution terminal near Atlanta. The terminal 
will handle cement produced at a Lehigh 
plant in Leeds, AL, near Birmingham. 

Clays. —Historically, Georgia has led the 
Nation in the production and sales of clays, 
and this was again true in 1985. In the 
decade of the 1980's, the State's clay produc- 
ers sold over $2.75 billion worth of clay 
products. Kaolin was the leading clay com- 

odity produced in terms of value (93%), 
followed by fuller’s earth (6%), and common 
clay (1%). 


Table 4.— Georgia: Clays sold or used by producers 
(Thousand short tons and thousand dollars) 


Year Kaolin Fuller's earth Common clay 
Quantity Value Quantity Value Quantity Value 
es ay ee ey LA 6,236 519,497 584 80,178 1,209 4,156 
J ³·¹¹¹ ⁰y y ee eae, 5,268 445,389 534 21,558 970 2,821 
ioo MMC CT SPORE CRM M CHOR 5,886 523, 407 692 1,281 8,778 
ION rouen Eu D Lt 6,508 562,697 569 82,415 1,601 4,918 
)!... K 6,845 534,980 593 84,628 1,788 5,489 


Kaolin.—In 1985, Georgia’s kaolin pro- 
duction came from 25 mines in a 10-county 
area in the east-central part of the State. 


Kaolin production and value (see table 4) 


fell below the 1984 figures by 163,000 short 
tons and nearly $28 million, respectively. 
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The decline was due in part to increased use year, and imports of foreign paper products. 


of calcium carbonate in the paper industry, 


Kaolin activity within Georgia during 1985 


the strong U.S. dollar during much of the is noted in the following table: 


In other kaolin-related activity, Georgia 
Kaolin Co. and Anglo-American Clays Corp. 
agreed to pay Engelhard in excess of $4 
million royalty for the right to use a patent- 
ed method refining nonpaper-grade kaolin, 
and Evans Clay Co. signed a 6-year labor 
contract with its employees. The contract is 
believed to be the longest of its kind in the 
industry and will allow the company to 
expand its McIntyre operation without wor- 
ry about labor problems. 

A bauxitic kaolin was mined by C-E 
Minerals Inc. at Andersonville in west- 
central Georgia. After blending, the clay 


Location Remarks 
Attapulgus * of its kaolin- based 
Gordon ———— nated techhical reference valued 
ae meh 8 to . 

ERES! NES Puch oo Kaolin Co. for 
$100 million 

Wrens _______ Contracted wit to 
construct the world’s first super 
conducting high ient magnetic 
ae : 

Hephzibah n Albion Kaolin Co. from 
Babcock and Wilcox Inc 


was extruded into pellets, dried, and calcin- 
ed. Three grades of material were market- 
ed, with 47%, 60%, and 70% alumina con- 
tent. The company also imports bauxite 
from China. Approximately one-half of the 
facility's output is sold for domestic use, and 
the remainder is shipped to overseas cus- 
tomers. 

American Cyanamid Co. mined kaolin in 
the Andersonville area as a raw material in 
the production of alum. The kaolin was 
semicalcined prior to shipping to chemical 
plants. 


Table 5.—Georgia: Kaolin producers in 1985 


Company 


Albion Kaolin [cb 
American Industrial Clay co 
Anglo-American Clays Corrs 


Buffalo China Clay co 
Cyprus Industrial Minerals Co |... 


Engelhard Corp., Specialty Chemicals Div |... 


M & M Clays Inc CNN METRE sn OM UNE 
Nord Kaolin ———À 


NA Not available. 


Location Caeci Primary use 
short tons) 
Hephzibah nn 200 Refractories, ceram 
ics, 
Sandersville ...... NA NA. 
Wrens _________ 
Sandersville ... 850 Paper coating 
and filler. 
0 55 Paper. 
E 200 * and refrac- 

EEES s SS 
Irwinton _______ 
Melntyre 31,000 Paper. 
Gardner 
Irwinton -— 120 Rubber, paint. 
Sandersville 3450 Paper (80%) 
Gordon 
Dry Branch ~~~ — 1,600 NA. 
Wrens _________ Paper, rubber, 

3900 p peint, 
Huber ives. 
Irwinton ____ 80 ; 
Jeffersonville_ .. .. .. .. 140 Paper. 
Sandersville ........ 

3600 Paper coating 
Wrens ___~___-__ and filler 
Gordon 120 Ceramics and fiber- 


1Excludes Andersonville District and kaolin used in cement manufacture. 


Industrial Minerals (London). Dec. 1979, pp. 81-33. 
3 All pits. 


156 MINERALS YEARBOOK, 1985 
Table 6.—Georgia: Kaolin sold or used by producers, by county 
1984 1985 
County Number of tity Value Number of 1 Value 
mines ahort totu) (thousands) mines short tons) (thousands) 
Jefferson... 2222222 - 1 W W 1 W W 
Richmond 2 269 $16,014 2 352 $19,144 
IBN e er e LEE 6 1,191 102,794 6 1,266 112,210 
Washington _______________ 6 199,224 5 2,930 211,131 
Wilkinson ________________ 6 1,164 123,105 4 778 88,157 
Other 7 1,616 121,560 7 1,619 110,278 
Total 28 6,508 562,697 25 6,345 534,980 
W Withheld to avoid disclosing company proprietary data; included with “Other.” 
Includes Jefferson County. 
31Includes Columbia, Houston, Macon, Sumter, and Warren Counties and data indicated by symbol W. 
Table 7.—Georgia: Kaolin sold or used by producers, by kind 
1984 1985 
Kind 
Short tons Value Short tons Value 
PIT ORG ot . ß sk 591,869 $27,989,083 789,568 $81,824,875 
Calcined!_________________________________- 850,872 129,410,496 945,106 100,875, 989 
Delaminat dd 764,566 72,529, 476 785,508 72,075,882 
Unprocessed ________________________________ 395,094 9, 799, 196,812 5,594,126 
Water-washed_______________________________ 3,906,418 322,968,286 3,728,721 324,609,679 
OGG inr cc ek Se rU EEUU A ee 6,508,319 562,696,774 6,845,205 534,980,001 


!Includes both low-temperature filler and high-temperature refractory grades. 


Fullers Earth.—Georgia’s fuller's earth 
industry is composed of five companies with 
operations in the southwestern part of the 
State and a sixth company in the central 


part. 

Sales of fuller’s earth increased $2.2 mil- 
lion and established a new record high. 
During the year, Oil-Dri Corp. purchased 
the mines and plant formerly operated by 
Anschutz Mining Co. adjacent to Oil-Dri’s 
current plant. The $1.75 million transaction 
expands Oil-Dri's reserves by 40%. 

Common Clay.—The output and value of 


common clay and shale products increased 
for the third consecutive year because of the 
continued demand by the southeastern con- 
struction industry. Georgia’s common clay 
and shale industry is situated in four coun- 
ties in the northwestern part of the State 
and in two counties in central and east- 
central areas of Georgia. Historically, over 
80% of clay and shale production has been 
used in brick and tile manufacture. Other 
uses include cement and aluminum sulfate 
manufacture. 


Table 8.—Georgia: Fuller’s earth producers in 1985 


Company 
FCC 
Milwhite Co. Inne 
Oil-Dri Corp ----------------------- 
Wee MieaIPeiuug a 


Location Product 
Ata tapulgus GES Catalysts and absorbents. 
duda un yn oed (animal 
industrial wastes) and 
agricultural carriers 
Attapulgus Absorbents, fillers, 
int compounds. 
Ocklock ne nts (animal and industrial 
" uM 
5 Do. 


Feldspar.—The Feldspar Corp. produced 
both high potash and soda feldspar ore from 
surface mines in Greene and Jasper Coun- 
ties. The company operated a beneficiation 
plant at Monticello where the ore from the 
two mines was crushed and ground and a 


concentrate was obtained by flotation. 
Feldspar production decreased slightly in 
1985 compared with that of 1984. Instate 
feldspar use has risen from 64,700 short 
tons in 1980 to 95,300 tons in 1985 with 
Atlanta-area glass producers providing 
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the major market. Compared with that of 
1984, there was a decrease of 700 tons. 
Gypsum. Canadian gypsum was import- 
ed by three companies and byproduct gyp- 
sum was produced by a fourth. The Canadi- 
an ore was used to produce gypsum board, 
plasters, fillers, and agricultural products. 
Kemira Inc. produced byproduct gypsum 
during titanium dioxide production at a 
plant in Savannah. The byproduct material 
was purchased by Lemco Gypsum Inc. to 
manufacture briquets for the cement indus- 
try. Georgia's gypsum industry is summa- 


rized in the following table: 

Company County Source 
Genstar G Chatham Newfoundland. 
oorge- aani Corp., Glynn . Nova Scotia. 

v. 
Lemco G Ine Chatham Kemira Inc. 
National Co -~ do ova i 


Iron Oxide Pigments.—New Riverside 
Ochre continued as the only natural pig- 
ment producer in the Southeast. The Car- 
tersville-based company mined crude pig- 
ments for processing into coloring agents 
for cement and construction materials. 

Kyanite-Mullite.—Georgia and Virginia 
were the only States reporting the produc- 
tion of kyanite, an aluminum silicate used 
by the ceramic industry and as a raw 
material in the production of mullite for 
refractory applications. Pasco Mining Inc. 
operated an open pit kyanite mine and 
beneficiation plant at Graves Mountain in 
Lincoln County. The beneficiation facility 
utilizes grinding, two-stage flotation, and 
magnetic separation to produce a kyanite 
concentrate. The dried concentrate was 
trucked approximately 20 miles to the com- 
pany’s Little River plant and ground and/or 
calcined for use in refractories or other 

igh-temperature ceramic use. 

ynthetic mullite produced by sintering 
an aluminous and siliceous mix was pro- 
duced by the Mulcoa Div. of C-E Minerals at 
a plant in Sumter County. This operation is 
discussed in the “Clays” section. 

Lime.—Brunswick Pulp and Paper Co., 
Brunswick, began operating the world’s 
largest lime kiln in December. The $15 
million kiln, imported from Finland, will 
replace three existing kilns; the new unit 
will reduce fuel requirements as well as 
solid waste output. 

Mica.— in Mineral Products Co. 
Inc., a subsidiary of the Mearl Corp., oper- 
ated an open pit mine and beneficiation 


157 


plant in Hart County in northeastern Geor- 
gia. The company produced a wet-ground 
product and also shipped crude mica to a 
wet grinding plant in Franklin, NC. Much 
of the production is used by the parent 
company in the manufacture of pearlescent 
pigments. 

B&B Minerals recovered both sheet and 
scrap mica at the Cochran Mine in Chero- 
kee County. Sheet mica was sold to Spruce 
Pine Mica Co., Spruce Pine, NC, and the 
scrap mica was purchased by Franklin Min- 
eral Products. 

Perlite.—Crude perlite was imported 
from Greece by Armstrong World Indus- 
tries Inc. and expanded at a plant in Macon. 
Sales, principally for insulation applica- 
tions, increased over those of 1984 according 
to an industry spokesperson. 

Pyrite.—A pyrite concentrate, recovered 
during kyanite beneficiation, was marketed 
by Pasco Mining, Graves Mountain, for a 
coloring agent in bottle manufacture. 

Sand and Gravel.—Construction.—Con- 
struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
even-numbered years only; therefore, this 
chapter contains only estimates for 1985. 
Data for odd-numbered years are based on 
annual company estimates made before 
yearend. The 1985 estimate was 347,000 
short tons less than that reported in 1984, 
which reflects the slowdown in construc- 
tion. 

Industrial.—Georgia's industrial sand 
companies produced 571,000 short tons of 
industrial sand valued at nearly $6.7 mil- 
lion. Although tonnage increased 98,000 
tons, value decreased $120,000. 

Silica (Fused).—Harbison-Walker Refrac- 
tories in Calhoun and Leco Corp. in 
Lawrenceville, comprising the State’s fused 
silica industry, produce silica grains and 
powder for the refractory, foundry, filler, 
and extender markets. The bulk of Harbi- 
son-Walker’s grain production is used in an 
on-site company refractory products plant. 
Harbison-Walker exports to both Europe 
and Japan. Much of Leco’s output is used in 
the company’s refractory and investment 
casting products. 

Silicon Carbide.—Silicon Metal Products 
Inc., near Elberton, operated the country’s 
only plant to recover silicon carbide from 
sludge produced during granite cutting. 
Plant feed, recovered from holding ponds, 
was processed and a concentrate recovered 
by flotation. 

Slag—Iron and Steel.—Atlantic Steel 
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Co. operating plants in Atlanta and 
Cartersville, sold byproduct slag from the 
two minimills to a farm that marketed the 
material for aggregate uses. 

Sodium Bicarbonate.—Riverside Prod- 
ucts Co. of Cartersville operated the only 
sodium bicarbonate plant in the Southeast. 
Plant feed was soda ash, produced from 
trona mined in Wyoming. Principal mar- 
kets were the pharmaceutical, food, and 
animal feed industries. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; the 1984 chapter gave estimates. 
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Data for even-numbered years are based on 
annual company estimates made before 
yearend. 

Crushed stone production increased more 
than 6 million short tons over the 1984 
estimate and value increased nearly $36.6 
million. 

In 1985, the Bureau of Mines began com- 
piling crushed stone production statistics by 
districts for some States. Table 10 presents 
end-use data for crushed stone preduced in 
the three Georgia districts that are outlined 
in figure 2. 


Table 9.—Georgia: Crushed stone! sold or used by producers in 1985, by use 
(Thousand short tons and thousand dollars) 


Use Quantity Value 
Coarse aggregate (+ 1-1/2 inch): Riprap and jetty stone _---------------------- 198 1,855 
Coarse ate, graded: PM | 
Concrete aggregate, coarse... - - - - - =- - -=-= - -= «44» ͤ„„ 13,643 78,880 
Bituminous aggregate, coar sz ʒ „ „„ 2,848 15,628 
8 . 77 ere eg ES DUE 2,568 10,902 
ine aggregate inch): 
ne sand, concrete ß . ß EL E 2,042 11,278 
Stone sand, bituminous mix or seal .. 2 ~~~ „„ 1,046 ,948 
ing, undesignatdddadiuiuvdddõʒkʒ „„ 3,518 17,049 
Combined coarse fine tes: 
road base orsubbase |. tn „ 9,792 46,8331 
Unpaved road surfacingggagͤeAagͤeaaeaa s i 491 1.971 
5 3 ior o WEB - rz SE ee 8,870 41,806 
E PE OE E EN E N O ³ E AA PE MORS 2,418 12,282 
Agricultural: Agric Agricultural limestone: ep a a amon a 1,804 6,590 
3 rh ð y LE 2,015 7,561 
Other unspecified:!.!.]!!! «é „„ 1,819 5,557 
Total ———— —— — ——— —— ee ee eee Se 52,062 5256,588 
1Includes dolomite, granite, limestone, marble, quartzite, and slate. 
3Includes bituminous surface-treatment aggregate, filter stone, and other construction and maintenance uses. 
Includes cement manufacture, other fillers or extenders, and waste material. 
*Includes production reported without a breakdown by end use "me estimates for nonrespondents. 
5Data do not add to total shown because of independent 
Table 10.—Crushed stone sold or used by producers in Georgia in 1985, 
by use and district 
(Thousand short tons and thousand dollars) 
5 District 1 District 2 District 8 
Quantity Value Quantity ^ Value Quantity Value 
Coarse aggregate ( 1-1/2 inch) (1) 2 à) (3) G (3) 
aggregate, grade 4,188 21,407 10,412 55,687 4,958 400 
Fine aggregate (-3/8 inch) ______ (2) (1) 4,590 435 (1) (7) 
Combined coarse and fine aggregates 4, 21,516 10,549 51,905 8,768 16,698 
r construction 2,178 10,976 486 3,870 1,458 6,486 
Agricultural Iimestone ___ * * ex E * 3) 
Cement manufacture (3) 3) e 2i d) @) 
Other fillers or extenders ~- -- -— -— * (3) tue E uc: "Wn 
Other miscellaneouns 2,985 11,952 EP 9 sie MO: 
Other unspecified·· . 891 1,810 928 8,747 zc pe 
Total! un accen 18,979 61,659 26,965 188,144 11,118 50,784 


*Includes production reported without a 8 by end use and estimates for nonrespondents. 
5Data may not add to totals shown because of independent rounding. 
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Talc.—Southern Talc Co. mined talc un- 
derground in Murray County in north- 
central Georgia. Run-of-mine material was 
trucked to Chatsworth where it was dried, 
crushed, and ground for use by the insecti- 
cide, paper, roofing, and plastic industries. 

Titanium Dioxide.—Kemira Oy, Helsin- 
ki, Finland, purchased the American Cyan- 
amid titanium dioxide (TiO) plant in Sa- 
vannah for approximately $100 million. 
With the acquisition, Kemira owned ap- 
proximately 8% of the Western World's 
TiO, capacity. The Savannah plant, which 
employed 600 workers, produced material 
used for whitening in paint, bleached paper, 
plastics, and other products. 


METALS 


Arsenic.—Two companies, Koppers Co. 
Inc. in Conley and Mineral Research Devel- 
opment Corp. in Valdosta, processed low- 
grade Canadian arsenic trioxide into arsen- 
ic acid for the production of chromated 
copper arsenate wood preservatives. 
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Bauxite.—The Mulcoa Div. of C-E Miner- 
als mined bauxite and bauxitic kaolin in the 
Anderson area. The operation is described 
in the “Clays” section; however, there was 
no bauxite production reported during 1985. 

Copper.—Southwire Co. operated a cop- 
per smelter, a continuous cast copper rod 
plant, and a copper wire facility at Carroll- 
ton, west of Atlanta. 

Gold.—Several companies continued to 
recover gold with sand and gravel as a 
coproduct in the Lumpkin and White Coun- 
ty areas of northern Georgia. 

Iron and Steel.—Atlantic Steel operated 
minimills in Atlanta and Cartersville. The 
Atlanta plant was equipped with two 90- 
short-ton furnaces, and the Cartersvile 
plant housed a single 100-ton unit. 


— Bureau of Mines, Tuscaloosa, 


Environmental "Protection Saen Pena culi eared 
of Natural Resources. 


Table 11.—Principal producers 
Commodity and company Address Type of activity County 
New Riverside OchreCo! _______ Box 887 Open pit mine Bartow. 
Cartersville, GA 30120 and mill. 
Paga Mining Co Box 180 -2-2.-do..-- Do. 
ià Cartersville, GA 30120 
Mullite Co. of America ...------ Box 87 --- -d0 Macon and 
Andersonville, GA 31711 Sumter 
Cement: 
Blue Circle ina 2520 Paul Ave., NW. Plant Fulton. 
Atlanta, GA 30818 
Medusa Cement Coo Box 5668 ----d0. Houston. 
Cleveland, OH 44101 
American Industrial Clay Co 483 North Broad St. Open pit mines Warren and 
Elizabeth, NJ 07207 Washington. 
N Edison, NJ 08817 eee ene Washington, 
v. 
| Wilkinson. 
J. M. Huber o Thornall St. ----0do...- iggs and 
Edison, NJ 08817 |. arren. 
Thiele Kaolin o Box 1056 nM "m Warren and 
Sendersville, GA 31082 Washi 
"desde Cors Box 99 Open pit mines G and 
F reene 
a "m Spruce Pine, NC 28777 and plant. Jasper. 
Genstar Gypsum Products Co TY 15081 Plant Chatham. 
Georgia-Pacific Corp 188 Peachtree St., NE. ----do.... Glynn. 
Atlanta, GA 
National Gypsum Coo 4500 Li ---.-0do0-..- Chatham. 
Dallas, TX 75201 
Kyanite: 
Pasco Mining Ine Box 649 Open pit mine Lincoln. 
"M Washington, GA 30673 and plant. 
Franklin Mineral Products Co. Ine 0 UOTE NN. os Hart. 
Perlite (expanded): mi 
Armstrong World Industries Ine 1010 Concord Plant Bibb. 
Lancaster, PA 17604 


See footnotes at end of table. 
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Table 11.— Principal producers —Continued 


Commodity and company 


Sand and gravel: 
ion (1984): 
Atlanta Sand & Supply Co 


e = 


1 Also produced crude iron oxide pigments. 


Address 


Route 1 
Roberta, GA 31078 
Box 82 
Howard, GA 31039 


Box 
| Butler, GA 31006 


Box 2117 
Thomasville, GA 31792 


1201 North St. 
Millville, NJ 05932 


Box 4667 
Jacksonville, FL 32201 


8460 Cumberland Parkway NW. 


Atlanta, GA 80308 


Box 30018 
Raleigh, NC 27612 


Box 458 

Lithonia, GA 80058 
Box 80730 
Atlanta, GA 30866 


Box 958 
Elberton, GA 30635 
Box 250 
Elberton, GA 30635 
Tate. Un 30111 
Box 898 
Elberton, GA 80635 


Box F 
Chatsworth, GA 30705 


Type of activity 


Open pit mine 
Open pit mines 
----do-.--- 


Open pit mine 


----d0._.- 


Quarries ___ 


cundi 


Sl Os 


spre UO aa 


S 


County 


The Mineral Industry of 
Hawaii 


This chapter has been 
Bureau of Mines, U.S. 


repared under à Memorandum of Understanding between the 
epartment of the Interior, and the Department of Land and 


Natural Resources of the State of Hawaii for collecting information on all nonfuel 


minerals. 


By Leon E. Esparza! 


Hawaii's nonfuel mineral production val- 
ue in 1985 was $53 million, an increase of 
about 4% over the value recorded in 1984. 
The State's nonfuel mineral industry is 
largely dependent on construction, which 
according to the Bank of Hawaii, was up 
16.596 in value in 1985 compared with that 
of 1984. The rising level of construction 
activity was due to settlement of industry 


strikes and the decline of long-term interest 
rates. 

Industrial minerals accounted for the to- 
tal mineral value. All industrial minerals 
except gem stones and lime were used by 
the construction industry. Hawaii ranked 
44th in the Nation in value of nonfuel 
minerals produced in 1985, identical to the 
ranking attained in 1984. 


Table 1.—Nonfuel mineral production in Hawaii! 


1984 1985 
Mineral : Value : Value 
Quantity (thousands) Quantity (thousands) 
Masonry thousand short to 5 $792 7 $588 
77. ees eet na _ 
P 2 ꝗ OR ea Sar En ect 186 18,282 215 16,050 
Sand and gravel (construction do... 436 2,081 500 2, 100 
JJ... ⅛ ð IRR, do- 5, 400 29,700 5, 627 84,188 
Combined value of other industrial minerals XX XX 351 
TOL es ]⁰»¹¹¾ꝛi.]]i ³• g XX 51,247 XX 53,272 


*Estimated. XX Not applicable. 


1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
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Figure 1.—Principal mineral producing localities in Hawaii. 


Table 2.—Nonfuel minerals produced in 


Hawaii in 1984, by county! 
County in order of value 
Hawai |... Sand and pumice 
Honolulu t. pe. 
Kauai___________ Sand and gravel. 
Maui____________ Sand and gravel, lime, 
Undistributed*______ Stone (crushed), gem stones. 
No uction of nonfuel mineral commodities was 
piod county not 


ot listed. 
not available by county for minerals listed. 


Trends and Developments.—Research 
continued on the occurrence of cobalt-rich 
manganese crust by private and State and 
Federal Government organizations. The Ha- 
waii Department of Planning and Economic 
Development published a plan that the 
State feels will direct the conservation, use, 
and development of its seabed resources. 
The State government was seeking a shared 
responsibility with the Federal Government 
for seabed resources within the 200-mile 
offshore Exclusive Economic Zone (EEZ). 
The EEZ could directly affect Hawaii's 
economy and environment if seabed mining 
becomes a reality. A Federal-State task 
force, formed in 1984 under a cooperative 
agreement between the U.S. Department of 
the Interior’s Minerals Management Serv- 
ice (MMS) and the State of Hawaii, contin- 


ued discussions on these matters. Meetings 
of the task force during 1985 focused on 
overseeing preparation of an environmental 
impact statement for a proposed lease sale. 
University of Hawaii scientists under 
MMS sponsorship explored the Cross Sea- 
mounts west of the Island of Hawaii. Dredge 
and core samples were collected to assess 
the resources and potential for minesites in 
that area. This study and others sponsorod 
by MMS are part of a program to encourage 
exploration, development, and production 
of nonenergy minerals in the Outer Conti- 
nental Shelf and EEZ. Included with this 
program are intensified studies by the U.S. 
Bureau of Mines to analyze the characteris- 
tics of seafloor minerals and to test mineral 
processing methods. During fiscal year 
1985, 185 cobalt crust samples were analyz- 
ed for 24 elements, and bulk samples of 
cobalt-rich manganese crusts were tested 
metallurgically. Also part of the program 
are U.S. Geological Survey efforts to map 
the EEZ and compile data on cobalt-rich 
manganese crusts and polymetallic sulfides. 
Involvement in ocean mining enterprises 
from the private sector has indicated inter- 
est, by an unnamed company, in leasing 
about 4,000 acres north of Pahoa on the 
Island of Hawaii. The site would be used for 
a mill location and for tailings disposal. 
Water for the milling operation also would 
be obtained from the site. The West German 
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firm Preussag AG was conducting detailed 
investigations of cobalt-manganese crusts in 
the Hawaiian Archipelago. 

Construction on the deep-draft harbor at 
Barbers Point, which began in 1982, was 
completed in 1985. Construction involved 
the dredging of a 38-foot-deep harbor and a 
450-foot-wide, 42-foot-deep channel. About 9 


million cubic yards of coral have been 
dredged by the U.S. Army Corps of Engi- 
neers contractor, Peter Kiewit Sons Co. of 
Vancouver, WA. The coral is stockpiled, for 
periodic sales, at the Campbell Industrial 
Park on the Island of Oahu and is used in 
road construction aggregate, concrete ag- 
gregate, and as a soil conditioner. 


Table 3.—Indicators of Hawaii business activity 


1983" 1984 1985P 


Em t and labor force, annual average: 
LO EES E ae E y . EEEIEE thousands_ _ 1,019 1,087 1,054 
Total civilian labor force... ~~~ ~~~ do 472 472 481 
Unemploymenu!tdu·!lʒlliʒnd· d percent 6.5 5.6 5.6 
Em t (non agricultural) 
„ p eee thousands. _ 0.1 0.1 0.1 
Nonmetallic minerals except fues2ss do- 1 1 1 
Manufacturing total] e do 22.4 21.9 21.8 
/r K enna do- (*) @) (3) 
Stone, clay, and glass products... «444 do... 1.1 1.0 1.0 
Petroleum and coal producta 444 K%ãU do... 5 5 5 
Tranent aai ae aa 22 0r eec ens d--- — Hl 320 333 
Utilities .—— mc rate : 
Wholesale and retail trad --- - -----------------— do- 106.8 111.4 115.5 
Finance, insurance, real estate ~... ------------------ do. ..- 81.9 81 0 
BeGViCOO o.oo ˙ uunc md lyewecudhesd e aue E do.. 104.9 107.9 110.2 
Government and government enterprises do- 91.3 91.8 
Total! ui coluit E do- 406.2 412.7 423.1 
NO HERREN RP OE CR PPP SUNR millions ; 213.489 ; 
ao cue P EE 12,616 18,199 18,814 
verage weekly hours, production worker222sssss 88.6 88.1 37.4 
ry beris ee MUCH t E aen $8.2 $8.8 $8.6 
Farm income... - - n UU m 222222222 u millions $284 
% ↄ ↄ sed pans ead siete eS cee eS do— $9,414 $10,041 310,760 
Mining total ocu %Ü':ĩußAeü³ ⁰ do- $16 1 
Nonmetallic minerals except fuels... do- 32 1 31 
Oil and gas extractioůonnßnnnn LS L2 2222222222222 do. ..- $14 $18 $16 
Man |. | OMS . IR POR Rta oe do- $498 $485 $505 
ee eee — 8 $ B 
Pando and coal product na EPUM 2 225 
Transportation and utilities 2 ----------------- do- 2300 2335 $909 
Wholesale and il OO aucun eei eure do- $1,469 $1,586 $1,704 
Finance, insurance, real estate «44 EM $661 $618 $142 
VVV do---- 068 3265 478 
government enterprises ae i 
Construction activity: 
Number of private and public residential units authorized 4,160 5,449 7.262 
Value of nonresidential construction millions.. $117.8 X $1894 $309.8 
Value of State road contract awards do- $77.3 $45.9 $45.1 
Shipments of and masonry cement to and within the State 
thousand short tons. — 222 191 221 
Nonfuel mineral uction value: 
Total crude WEIS ou muelle o uM E millions $52.4 $51.2 $58.8 
Value per capita. ee $51 $49 $51 


PPreliminary. "Revised. 
1Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 


2Less than 50 employees. 


*Data may not add to totals shown because of independent rounding. 
41988 data based upon 16,000-place sample; 1984 and 1985 data based upon 17,000-place sample. 


U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 


Sources: 
US. Bureau of Mines. 
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REVIEW BY NONFUEL MINERAL COMMODITIES 


Cement.—Kaiser Cement Cerp. at Waia- 
nae and Lone Star Hawaiian Cement Corp. 
at the Campbell Industrial Park continued 
to operate the two cement plants in Honolu- 
lu County (Oahu). Combined annual capaci- 
ty for both plants was about 600,000 short 
tons of cement. Together, the plants pro- 
duced at about 35% of capacity in 1985, 
compared with 32% in 1984. Masonry ce- 
ment sold during the year was 6,577 short 
tons, an increase of nearly 20% over that 
sold in 1984. 

Of the total portland cement sold, 70% 
was used in ready-mixed concrete, 14% by 
concrete product manufacturers, 7% by 
building material dealers, 6% by highway 
and other contractors, 2% by miscellaneous 
customers, and 1% by government agencies. 

Raw materials consumed in portland and 
masonry cement manufacture included cor- 
al, gypsum, limestene, pyrite, sand, sand- 
stone, and volcanic cinders. The coral, lime- 
stone, and volcanic cinders were mined at 
nearby quarries on Oahu; the other raw 
materials were imported from Australia or 
Mexico. Kilns at both plants were fired with 
coal and fuel oil, and electricity was pur- 
chased for both. Coal was imported from 
Australia. 

Lime.—Quicklime and hydrated lime 
were preduced by the Hawaiian Commer- 
cial & Sugar Co. Ltd. from its calcining 
operations near Paia, in Maui County. Re- 


ported 1985 lime production in Hawaii 
decreased in quantity and value from that 
reported in 1984. 

Pumice and Pumicite.—Pumice and 
pumicite production in Hawaii increased 
nearly 39% in quantity and 28% in value 
over that of 1984. Pumicite (volcanic ash) 
was mined by the Puna Sugar Co. Ltd. at 
Keeau, and pumice was mined in Hawaii 
County by Volcanite Ltd. at Kailua Kona. 
In Maui County at Lahaina, pumicite was 
mined by Maui Pineapple Co. Ltd. Principal 
uses were for concrete aggregate and in 
road construction and maintenance; lesser 
uses were for landscaping and insulation. 

Sand and Gravel (Construction).—Con- 
struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
even-numbered years only; therefore, this 
chapter contains only estimates for 1985. 
Data for odd-numberod years are based on 
annual company estimates made before 
yearend. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; the 1984 chapter gave estimates. 
Data for even-numbered years are based on 
annual company estimates made before 
yearend. 

Production of crushed stone in 1985 in- 
creased approximately 4% in quantity over 
the estimated production in 1984, and value. 
increased about 15%. 


1State Mineral Officer, Bureau of Mines, Spokane, WA. 


Table 4.—Hawaii: Crushed stone’ sold or used by producers in 1985, by use 
(Thousand short tons and thousand dollars) 


Fine te (-8/8 inch): 
aggrega in 
Stone sand, con 


Other construction 
Special: Other? 


FF 6 8 
and fine 


Quantity Value 
URN C NOE 8 W 125 
E ERST NEC ER ( NE SES ERE 911 466 
%%% ͤ POUR 609 8,474 
DE pee 6 15 
ENDURO EROR EE ONE 701 6,943 
JJ; 8 483 8,205 
cd EM 8 1,263 | 6,189 
a UOI RUECHE 8 612 1,910 
A nc un 883 1,845 
Ap ———— 8 1,849 
T0100 502 2.090 
37ͤĩ ?;?“ĩu ERIS EUER 5,627 84,188 


W Withheld to avoid disclosing company proprietary pes! included vin CNN: Other." 


1Includes limestone, traprock, volcanic cinders, 
agricultural 
maintenance uses. 


scoria, an 
limestone, riprap and jetty stone, filter stone, "fine oe ate screen, and other construction and 


includes cement manufacture, other fillers or extenders, roofing granules, waste material, and use indicated by 


symbol W. 
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Commodity and company 


Cement: 
Lone Star Hawaiian Cement Corp 


Send and gravel (construction, 1984): 
Amelco Corp., Maui Concrete 
Kauai Sand & Gravel Inc 


Stone 
8 Honolulu Construction & 


Kuwaye Bros. Ine 
Lone Star Hawaii Rock Products 


reste Point Plant 
220 SiKing St., Suite 1700 
Honolulu, HI 96813 


Box 266 


Puunene, HI 96784 


Lihue, 96768 


Box 29968 
Honolulu, HI 96820 
91-920 F n Hwy. 


Hilo, HI 96720 
11555 Dublin Canyo 


Pleasanton, CA 9 


Table 5.— Principal producers 
Address 


Type of activity 
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Honolulu and 
Maui. 
Do. 
Kauai. 
Honolulu. 
Hawaii. 


Honolulu. 


Digitized by Google 


The Mineral Industry of 
Idaho 


This chapter has been pre 
Bureau of Mines, U.S. 
University of Idaho, for co 


pared under à Memorandum of Understanding between the 
a pesi of the Interior, and the Idaho Geological Survey, 
ecting information on all nonfuel minerals. 


By W. L. Rice,! E. H. Bennett, and M. M. Miller? 


Idaho's nonfuel mineral production value 
decreased in 1985 to $348 million, down 
about 16% from the $412 million recorded 
in 1984. Decreases in the value of silver and 
phosphate rock production more than offset 
a substantial increase in molybdenum pro- 
duction value for 1985. 

Silver continued to be the leading com- 
modity in terms of value, followed by phos- 


phate rock, molybdenum, lead, and gold. 
Metallic minerals accounted for 59% of 
total nonfuel mineral value for the year; 
silver accounted for 57% of that total. Idaho 
ranked 22d in the Nation in value of non- 
fuel minerals produced in 1985, down from 
the 21st ranking gained in 1984. The State 
achieved the 32d ranking in value for pro- 
duction of industrial minerals in 1985. 


Table 1.—Nonfuel mineral production in Idaho! 


1984 1985 
Mineral Value Value 
Quanti (thou- Quanti (thou- 
Li sands) d sands) 
Antimony ore and concentrate, antimony content short tons.. 557 W W W 
mc tat 8 d short tons 1 W 2 W 
Copper (recoverable content of ores, etc. metric = 3,701 $5,455 3,551 $5,242 
Gom MODM as n a a rd a edt uice e N 150 NA 175 
Gold (recoverable content of ores, etc.) . „ troy W 14,074 
Lead (recoverable content of ores, etc.)) ͤ „ö: metric tons. . W $3,707 14,169 
pic S thousand short tons. 5,616 98 
hate rock __....____-_----- thousand metric tons. — 4,122 126,586 8,784 102,480 
and gravel (construction short tons. _ 4,725 18,509 *4,000 *11,400 
Silver (recoverable content of ores, etc.) thousand troy — " 18,869 158,608 18,828 115,645 
Stone (eruahoad p thousand short 1, 800 100 2,019 6,977 
Eere fuller a earth, C 
Arie enden abrasive > ybdenum, 
stone (dimension), vanadium, xo and 
values vd. ber] bot nn : OP a YS XX 100,26 XX 72,289 
TOL 51:22-22:12 cil cu LLL ue XX  '412,850 XX 348,154 
ted. "Revised. NA Not available. W Withheld to avoid disclosing company proprietary data; value 
included with “Combined value” figure. Not applicable. 
Production as mine shipments, sales, or mar production 5 consumption by producers). 


measured by ketable 
*Excludes bentonite, fire clay, and fuller's earth; value included with “Combined val 


ue" figure. 
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Table 3.—Indicators of Idaho business activity 
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Table 2.—Nonfuel minerals produced in 


Idaho in 1984, by county! 
Minerals uced 
County in order of value 
AGG: nues Send and gravel 
Bannock_ k Cement, sand and gravel 
Benewah ........- Garnet (abrasive). 
Bingham ......... roce rock, sand and 
Blaine Sand and gravel 
Bonner Do. 
Bounty 5 — id L 
55 an ve 
Camas s ver, , 
5 3 Sand and gravel, lime. 
F ER er ee vanadium 
Cassia and gravel. 
8 Molybden 
Custer M um, silver, lead, 
gold, copper. 
Elmore Sand and gravel 
Franklin Do. 
Fremont ...-- Do 
Get caso Leu ja 
Id ao Gold, sand end gravel, silver, 
Kootenai |... — Sand and gravel. 
Lata Clays. 
Lemi Sand and gravel 
Madison Do. 
Minido ka Lime, sand and gravel 
Nez Pere Sand and gravel. 
„ EAE Perlite, pumice. 
Owyhee ..-------- ver, gold. 
Power Sand and gravel. 
5 e leed, copper , gold, 
8 Sand and gravel. 
Twin Falls Lime, sand and gravel. 
Valle Gold, silver, sand and gra vel 
Washington Sand and gravel, gypsum. 
Undistributed? _ — _ _— and gravel, stone 
gem stones. 


No uction of nonfuel mineral commodities was 
report for counties not listed. 
ta not available by county for minerals listed. 


1988" 1984 1985 
Employment and labor force, annual average: 
0%. ⁵ↄi thousanda _ 988 999 1,005 
Total civilian labor foree??sss „ do. - 458 463 471 
Unemployment... - —- - -- - -----------—-----—-----— percent 9.8 7.2 7.9 
Employment (non agricultural): 
Mini 7 ³ĩðV·¹ A ee ae thousands 4.2 3.9 
minlhg. uo )). e mm mds ð d 8 do- 2.6 2.8 2.6 
Nonmetallic minerals except fuel“ do- 1.3 1.8 1.2 
Oil and gas extraction „ ee, 1 1 
Manufacturing total 4«4«««„4r„„ c 51.4 54.8 55.2 
Primary metal industries do... 1 E 
ne CAY, ane eee ERUPTIONE MODE do- 1.0 9 9 
and allied product aes 8.5 8.5 
Nec OR EK M CUR tan EON PRENNE: do- 18.2 14.6 15.6 
Transportation and public utilities _._..........__-- do- 19.1 19.1 19.3 
Wholesale and ibt. E ß ees te 79.4 83.0 84.6 
Finance, insurance, real estate NE 23. 28.5 28.7 
OTN f ̃ wate UNE 59 62.5 65.8 
Government and government enterprises |... "re 67 68.9 70.8 
ECC RUE ] ] o do 317 830.5 838.8 
Personal income 
Toal eo A Oe / ea 8 $9, $10 590 11,178 
- Per capita. A 888 $10,004 10,530 11,120 
ours : 
Total average weekly hours, production workers 41 . 41 1 40 3 
Total average hourly earnings. production workers $9. $9.3 $9.4 
. IUS ͤ ⁰ͤſyſ y ĩè y ͤ gee a a yA $18. $14.3 $14.6 


See footnotes at end of table. 
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Table 3.— Indicators of Idaho business activity —Continued 


1983" 1984 1985P 
Earnings by industry: 
F 7 i omae Eee ue millions $556 $591 
Non. lnc ete dL ĩ eu $5,523 $7,078 $7,484 
JJ! scs ee D CE do $145 157 $151 
Ug. o o cn ü v et LE Fe 102 
Nonmetallic minerals except fuels... - do... - 
Oil and gas extraction ES 12 18 12 
Man tota] 2 e cro ee do- 31.158 $1,299 $1,856 
Stone, clay del products FCC do- rc 19 921 s 
, and glass produetss Se 
and products_ - ---------------- = e 584 "n 1 
7 ROREM Occo 
Transportation rer publie ff do- 2545 77 14 
Wholesale and il trade — ³ĩ»23WA 8 do- $1,136 dro $1,233 
„ insurance, real estate do- 
— cee E ME EO 
government enterprises es 
Construction activity: 
Number of private and public residential units authorised 4,225 4,808 4,807 
Value of nonresidential construction ________________ millions m $205.8 $251.90 
Heiden ter dr ced ase 5 ve ir EE 2 $87.4 $90.5 
pmen portland and masonry cemen within 
thousand short z 269 211 281 
Nonfuel mineral a abes value: 
Total crude mineral value _-_—-------------------- millions $415.2 $412.4 $848.2 
ze, . e $420 $418 $348 


arean of Labor eee US: Department of Labor; totals may not add because of inclusion of data from other 
8 of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 

*Data may not add to totals shown because of independent rounding. 

*1988 data based upon 16,000-place sample; 1984 and 1985 data based upon 17,000-place sample. 


Sources: U.S. Department of Commerce, U.S. Depertment of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines. 
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The production of the 1 billionth ounce of 
silver from 101 years of lode mining in the 
Coeur d'Alene District occurred early in the 
year and was commemorated by a banquet 
and presentation of a silver plaque on 
August 4. By yearend 1985, the district's 
mines had produced nearly 1.2 billion troy 
ounces of silver, 518,000 troy ounces of gold, 
8.44 million tons of lead, 3.2 million tons of 
zinc, and 173,700 tons of copper. The total 
value of all ore mined in the Coeur d'Alene 
District for the 101-year period is estimated 
at more than $4." billion. 

Trends and Developments.—Despite a 
yearlong decline in metals prices, most of 
Idaho's major silver mines maintained full- 
scale production throughout 1985. Explora- 
tion and mine development activity gener- 
ally tapered off toward yearend, and cost- 
cutting measures, including personnel re- 
ductions, pay cuts for salaried employees, 
and closing down of lower grade stopes, 
were implemented at some operations. The 
yearend market silver price of $5.83 per 
ounce was below the break-even point for 
some of the State's largest silver mines. The 
strength of the U.S. dollar, low domestic 
inflation rates, and steadily decreasing 
world oil prices combined to dampen specu- 
lation in precious metals. In 1985, Idaho 
mines preduced nearly 4896 of the Nation's 
new silver, compared with more than 42% 
in 1984. 

The limited recovery in the southeastern 
Idaho phosphate industry during 1983 and 
1984 did not continue throughout 1985. A 
weak domestic fertilizer market and declin- 
ing prices were factors leading to declining 
phosphate production and bankruptcy of 
one fertilizer manufacturer in the State. 

Idaho's molybdenum production rose sub- 
stantially in 1985, although prices, which 
had risen to $4.50 per pound early in the 
year, collapsed to the $2.60 per pound range 
by yearend. Production economies at Cy- 
prus Minerals Co.'s Thompson Creek Mine, 
achieved by work force reductions, a cessa- 
tion of preproduction stripping, and a re- 
duction in electric power rates, were suffi- 
cient to keep the operation going in 1985. 

Continued low lead-zinc prices and a pro- 
jected cost of more than $50 million for 
additional federally mandated lead emis- 
sion controls led to a decision by Bunker 
Limited Partnership to auction off rolling 
Stock, tools, operating supplies, and bulk 
metals at the Bunker Hill lead-zinc smelter 
complex. Although none of the basic smelt- 
ing plant equipment was sold in 1985, the 
owners indicated that offers for the smelt- 
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ing plants would be entertained. By year- 
end, the outlook was extremely bleak for an 
eventual reopening of the smelter. 

Exploration Activities.—Reflecting lower 
metals prices and a general mood of uncer- 
tainty prevalent in the silver mining indus- 
try, 1985 exploration activity in the Coeur 
d'Alene region was down substantially from 
levels reached in the past few years. 

Coeur Explorations Inc., the exploration 
subsidiary of Coeur d'Alene Mines Corp., 
continued work on properties held by Royal 
Apex Silver Inc. and Capitol Silver Mines 
Inc. Diamond drilling was done on the 
Capitol Silver Mines property, and the old 
Coeur d'Alene Mines mill near Osburn was 
used during the year for test work. 

The Anaconda Minerals Co. discontinued 
its exploration program in 1985 on a 25,000- 
acre land package in the eastern end of the 
Coeur d'Alene District between the Placer 
Creek and Osburn Faults. The area, which 
extends south of the Caladay property east- 
ward into Montana, is owned by several 
small mining companies. À deep drill hole 
on Helena Silver Mines' Wonderful Creek 
property near Stevens Peak was bottomed 
at 4,500 feet when a series of faults frus- 
trated completion to the target vein. A 
3,500-foot-deep hole was completed under- 
ground at the Reindeer Queen Mine; the 
deep holes were drilled using a directional 
technique new to the Coeur d'Alenes area. 
About 25,000 feet of core generated by 
Anaconda Minerals' $2 million drilling pro- 
gram was donated to the Idaho Geological 
Survey (IGS) and operating companies in 
the district. The core was moved to local 
storage quarters provided by Coeur d'Alene 
Mines; it is available for study by contacting 
the IGS or the Coeur Explorations office in 
Wallace. 

Cominco American Incorporated ended a 
5-year study of the Pine Creek area and 
dropped all its agreements early in the 
year. Companies affected by the termina- 
tion were Epic Silver Consolidation Group, 
Sidney Mining Co., Nabob Silver Lead Co., 
the old Constitution and Hypotheek Mines, 
and several other Pine Creek properties. 
Cominco, in its ongoing exploration pro- 
gram in the Prichard Formation, staked 138 
claims south of the Saint Joe River between 
Blackdome and Crescendo Peaks. 

Pacific Coast Mines, a subsidiary of Unit- 
ed States Borax & Chemical Corp., began a 
drilling program on its properties in the 
Murray-Prichard area north of the main 
Coeur d'Alene District. Pacific Coast con- 
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trols an area from Prichard south along 
Beaver Creek, and has a large claim block 
north of the West Fork of Eagle Creek. 

Mines Management Inc. continued explo- 
ration on the 6,100-acre Janstan property 
on the Idaho-Montana border. Testing of 
stratiform copper-silver mineralization dis- 
covered during the year gave assays as high 
as 0.7% copper and 3.7 ounces of silver. 

Exploration activity, largely oriented to- 
ward low-grade, heap leachable gold depos- 
its, accelerated in the Elk City region of 
Idaho County. United Gold Corp. (Ager, 
Beretta, and Ellis) continued work at the 
Ericson Reef gold property north of Elk 
City; encouraging drilling results in 1984 
resulted in more drilling and evaluation in 
1985. 

Normine Resources Ltd. completed a 
seven-hole reverse circulation drilling pro- 
gram on the Friday gold property near Elk 
City. Encouraging results led the company 
to schedule additional detailed drilling in 
conjunction with heap leach testing. Nor- 
mine intends to make a production decision 
on the Friday property in 1986. 

Nevex Gold Co. Inc. acquired the contigu- 
ous Robinson Dike and Dixie gold properties 
near Dixie in Idaho County. Twelve holes 
drilled at the Robinson Dike property in 
1985 led the company to plan 4,000 feet of 
additional drilling in 1986, and to complete 
the permitting process for a heap-leaching 
recovery facility. 

Tundra Gold Mines Ltd. evaluated the 
Golden Eagle, Madre D-Oro, and Mineral 
Zone properties near Elk City. Plans for 
1986 include 10,000 feet of drilling. 

Development work to enlarge and firm up 
ore reserves continued at the old Center 
Star Gold underground mine near Elk City. 
A 175-ton-per-day mill and tailings ponds 
were completed at the site. 

Canu Resources Ltd. and Ican Resources 
Ltd. signed an agreement with Homestake 
Mining Co. on the Almaden project near 
Weiser, in Washington County. A drilling 
program has identified a mass-minable, hot- 
springs-type gold deposit at the old Idaho- 
Almaden mercury mine; more drilling was 
planned for 1986. 

Shoshone Silver Mining Co. continued 
development work and mill construction at 
the Weber silver mine in the Lakeview 
District, Bonner County. Diamond drilling 
from the No. 2 Level at the Iron Mask Mine 
in the Talache District, Bonner County, 
discovered mineralization assaying up to 83 
ounces of silver per ton; no mining was done 


MINERALS YEARBOOK, 1985 


during the year. 

Atlanta Gold Corp. continued drilling and 
evaluation of a potential mass-minable gold 
deposit near Atlanta in Elmore County. The 
exploration program was to continue in 
1986, and applications for operating permits 
for a 300,000- to 400,000-ton-per-year heap 
leach operation also were to be filed in 1986. 

Golden Express Corp. continued evaluat- 
ing its holdings near Gibbonsville in Lemhi 
County; activities were centerod on the old 
Clara Morris Mine, a producer in the late 
1800's and early 1900's. 

Four Seasons Resources carried out a 
geological and geochemical survey on the 
Lidy Hot Springs gold property near Du- 
bois, Clark County. Arsenic, gold, and mer- 
cury anomalies were detected and were 
being evaluated. 

Silver Bar Mines did bulldozing, surface 
sampling and mapping, and drove two adits 
on veins thought to be extensions of struc- 
tures mined at the old Banner Mine north- 
east of Idaho City, Boise County. 

Orsina Resources Ltd. evaluated the 
Packer John silver property in Boise Coun- 
ty. The 820-acre claim block was to be 
examined in more detail in 1986. 

Employment.—A combination of declin- 
ing metals prices, a decreased demand in 
the phosphate fertilizer industry, and early 
seasonal shutdowns in phosphate mining 
during late 1985 contributed to a decrease 
in Idaho’s mineral sector employment for 
the year. Metal mining employment declin- 
ed to 2,600 workers, a decrease of slightly 
more than 7.1% from the 1984 employment 
figure; overall mining employment declined 
by about 7.1% to 3,900 workers. 

Average weekly earnings in 1985 for Ida- 
ho's mineral industry production workers 
was $597.14 for a workweek averaging 40.9 
hours. Mineral industry wages remained 
the highest for any production workers' 
group in the State; average weekly earnings 
were up $9.41 from those in 1984. 

Average yearly wages for mineral indus- 
try production workers in Shoshone County 
(largely representing the Coeur d'Alene re- 
gion) decreased slightly to $33,459.70 in 
1985, compared with an average wage of 
$33,676.99 for 1984. 

Legislation and Government Pro- 
grams.—The Idaho Land Board implement- 
ed new environmental regulations on plac- 
er and dredge mining, as mandated in 1984 
by the 47th Idaho Legislature, second regu- 
lar session. Significant provisions included 
(1) regulation of any placer or dredge min- 
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ing or exploration disturbing more than 
one-half acre; (2) imposing à maximum 
$1,000 application fee for a dredge mining 
permit; (3) requiring miners to obtain a 
Stream alteration permit before being 
issued a dredge mining permit; (4) new 
bonding requirements calculated by esti- 
mating mining reclamation costs and add- 
ing 10% to those costs; (5) allowing the 
Idaho State Lands Department to recognize 
and honor valid bonds for mining projects 
on Federal lands; (6) revocation of permits 
for nonpayment of fees or noncompliance 
with State regulations; and (7) levying of 
State mine inspection fees on an hourly 
rate. 

A memorandum of understanding design- 
ed to simplify surface mining applications 
in the State was ratified by the Idaho 
Department of Lands and the U.S. Bureau 
of Land Management (BLM). The memoran- 
dum, covering surface mining application, 
notification, and bonding processes, pro- 
vides for bond posting and a common plan 
of operations to be filed with only one of the 
agencies. Both agencies will share inspec- 
tion responsibilities, and each must be noti- 
fied prior to the start of exploration work or 
mining on Federal lands. 

Two Idaho wilderness bills, one proposing 
the addition of 3.5 million acres and the 
other nearly 5 million acres to the State's 
existing 3.8 million acres of designated wil- 
derness, were introduced into Congress in 
1985. The bills were written to include most 
of the remaining roadless areas in Idaho's 
national forests. Both bills died in Congress 
as a result of opposition by the State's 
congressional delegation. No Idaho-spon- 
sored wilderness legislation was introduced 
in 1985. 

Interagency plans for a large-scale land 
exchange between the BLM and U.S. Forest 
Service were released during the year. The 
proposed exchange of management respon- 
sibility, advanced as a means to improve 
efficiency and cut costs, would affect 4.1 
million acres of Federal land in Idaho. 
Enabling legislation to implement the land 
MES had not been introduced by year- 
end. 

A proposal by the Greater Yellowstone 
Coalition of environmentalist groups to es- 
tablish a 4-million-acre Greater Yellow- 
Stone Ecosystem buffer zone surrounding 
Yellowstone National Park was made in 
1985. All human activities, including min- 
ing, would be either severely restricted or 
eliminated within the proposed federally 
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managed ecosystem zone. The Idaho portion 
of the ecogystem was drawn to cover large 
parts of the Caribou and Targhee National 
Forests and would include most of the 
southeastern Idaho phosphate district. The 
coalition currently is pushing for congres- 
sional action on the proposal. 

The proposed cleanup of mining-related 
harzardous wastes in a 21-square-mile area, 
including the dormant Bunker Hill mining 
and smelting complex, was started in 1985. 
Federally funded under the Comprehensive 
Environmental Response, Compensation, 
and Liability Act of 1980 (Superfund), this 
action was being cooperatively implement- 
ed by the Environmental Protection Agency 
and the Idaho Division of Environment. 
Activity in 1985 was confined to a communi- 
ty relations program and the initiation of a 
remedial investigation and feasibility study. 
The remedial cleanup operations are pro- 


jected to begin in 1987. 


The State of Idaho continued to press an 
environmental damage lawsuit against Gulf 
Resources & Chemical Corp., former owner 
of the Bunker Hill Mine and smelter com- 
plex. The lawsuit, filed under the Su- 
perfund law, would require responsible par- 
ties to either resolve environmental prob- 
lems arising from past operations or pay the 
State to do so. 

The IGS—formerly the Idaho Bureau of 
Mines and Geology—completed its first full 
year under special program status at the 
University of Idaho. The IGS worked in 
cooperation with the U.S. Geological Survey 
(USGS) on a project to evaluate the geology 
and mineral potential of a 375-square-mile 
tract of BLM land proposed for wilderness 
status. The IGS also participated with the 
USGS in the first year of a 4-year Contermi- 
nous United States Mineral Appraisal Pro- 
gram study of the Hailey 2° Quadrangle. 
Two new geologic maps in the phosphate 
series and a new 1:500,000-scale gravity 
map of the State were finished in coopera- 
tion with the USGS. 

on precaratinn of a 1:100,000- 
scale surficial geologic map of the State was 
made in 1985 by the IGS. A compilation of 
isotopic data was completed, and eight the- 
sis maps were released as special reports. 
Publications under way at yearend included 
the IGS's first annual report, which will 
contain a yearly summary of mining activi- 
ty in the State, a collection of papers on the 
1983 Borah Peak earthquake, and the Idaho 
portion of several 1:100,000-scale surficial 
geological maps. 
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The Mining and Mineral Resources Insti- 
tute of the University of Idaho received an 
allotment of $147,000 from the U.S. Bureau 
of Mines in 1985. The University of Idaho 
assisted the Virginia Polytechnic Institute 
in work on the Mine Systems Design and 
Ground Control generic project areas. Uni- 
versity of Idaho metallurgists accomplished 
significant research work in the areas of 
plasma smelting and the acoustical moni- 
toring of crushing and grinding operations 
in ore processing. 

The Idaho State University School of 
Vocational Technical Education received a 
$65,000 grant as part of a special Mine 
Safety and Health Administration program 
to help train employees and operators of 
small mines. 


MINERALS YEARBOOK, 1985 


The U.S. Department of Energy’s Idaho 
National Engineering Laboratory was fund- 
ed at $4.93 million by the U.S. Bureau of 
Mines to continue a multiyear extractive 
metallurgy and materials technology re- 
search and development program in strate- 
gic and critical minerals. The 1985 effort 
addressed the areas of (1) biologically assist- 
ed minerals processing, (2) joining silicon 
nitride-based ceramics, (3) metal-gas reac- 
tions and thermal plasmas, (4) joining rapid- 
ly solidified alloys, (5) nondestructive test- 
ing of ceramic and rapidly solidified alloy 
joints and materials, and (6) dehydration of 
aluminum chlorate hexahydrate. 

Idaho received $3.2 million in 1985 from 
the BLM as receipts from the Mineral 
Leasing Act. 


REVIEW BY NONFUEL MINERAL COMMODITIES 


METALS 


Antimony.—Idaho was the only State in 
the Nation reporting antimony production 
in 1985. Production for the year was down 
slightly from that reported in 1984. Sun- 
shine Mining Co. recovered antimony as a 
byproduct from the treatment of tetrahe- 
drite, the principal silver-bearing ore min- 
eral at the Sunshine Mine. Development 
work was carried out at the Antimony 
Rainbow Mine in Valley County, and at the 
Scorpion Extension property in Blaine 
County. 


Copper.—Copper production, reported 


from 10 Idaho mines in 1985, was down 
about 4% in quantity and value from that 
reported in 1984. More than 3,500 metric 
tons was produced at a value of about $5.2 
million, ranking Idaho seventh nationally 
in copper output for 1985. The largest pro- 
ducers, all from the Coeur d’Alene District, 
Shoshone County, were the Galena, Coeur, 
Sunshine, Lucky Friday, and Crescent 
Mines. Nearly 99% of total State production 
came from Coeur d’Alene District mines, 
where copper was a byproduct of silver 
recovery. The additional small production 
was reported from Camas, Custer, and Ida- 
ho Counties. 


Table 4.—Idaho: Mine production (recoverable) of gold, silver, 
copper, lead, and zinc, by county 


Mines producing sold Gold Silver 
County or treated? 
Lode Placer (meni Ens Value RA Value 
1988, total 24 2 2,104,844 W W 17,684,218 $202,808,141 
1984, total! 18 2 "1,627,020 W W 18,869,186 158,607,626 
1985: 
Boise 1 za W W W W W 
Camas _________ 1 2a 100 447 $141,994 11,000 67,564 
Custer 1 isis W W W W W 
Idao 1 Ja W W W v W 
Owyhee. .......- 1 ae W W W 
NONE ME 1 c 834,031 ` W W 16 186,83 103,105,015 
Vallexyxy¶ 1 x $2, 2,689 854,185 1,1 6,959 
Total 18 -. 11, 716,722 344,306 14,074, 200 518,827,948 5115, 645,022 


See footnotes at end of table. 
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Table 4.—Idaho: Mine production (recoverable) of gold, silver, 
copper, lead, and zinc, by county —Continued 


Copper Lead Zinc Total 
County Metric Metric Metric 
US Value rec Value 8 value value 
1988, total 8,556 — $5,999,880 25,898 $12,875,857 W W 7,618,621 
1984, total 8,701 5,454,689 W W W W 192,393,340 
1985: 
Boise a x 25 2 "ET = W 
Camasss 5 6,858 W W ae es W 
Custer W W W W ht e W 
Idacooo W W W W E s W 
Owyhee... = ae ee = DE n W 
5 W W W W W W 126,667,942 
Valley ________-_ EE zs Ks ae aoe ne 861,144 
Total 38,551 55,241,792 333,707 914, 168, 756 W W W 
TRevised. WISH to 8190 disclosing company proprietary data. | 
lAn operation at which metals are recovered as byproducts of molybdenum ore is not counted as a producing mine. 
Does not include gravel 


Table 5.— Idaho: Mine production (recoverable) of gold, silver, 7i copper lead, and zinc 
in 1985, by class of ore or other source mate 


Number Gold Silver Copper Lead Zinc 
Source o sodor (troy (troy (metric (metric (metric 
mines (metric tons) ounces) ounces) tons) tons) tons) 
ip ld? 8 W W W W W 
Gi c 2 W W 5 W 2: 
Silver 7 952,042 W 17,041,542 W W W 
Total 12 W W W W W W 
ev 1 W T W 2a W W 
Other lode material 

Molybdenum Sa x W W W W ex 
Grand total 18 31,716,722 44,306 *18,827,948 33 551 388,707 W 


W Withheld to avoid disclosing company 


proprietary da 
Iis operation at ohich matele are recovered sebypcodueta fran) médisbdenum ore is not counted as a producing mine. 
*Includes material that was leached. 
Includes items indicated by symbol W. 


Table 6.—Idaho: Mine production (recoverable) of gold, silver, copper, lead, and zinc 
in 1985, by type of material processed and method of recovery 


; Gold Silver Copper Lead Zinc 
Type of material processed and (troy (troy (metric (metric (metric 
method of recovery ounces) ounces) tons) ns) tons) 
Lode ore: 

Hon. 2S x Ee = = or 
Smelting of concentratess W 17,058,959 W W W 
Direct smelting of ore W W W 
Tote "C —Á 144,306 118,827,948 13,551 183,707 W 


W Withheld to avoid disclosing company proprietary data. 
1Includes items indicated by symbol W. 
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Gold.—Idaho gold production decreased 
in both quantity and value from that re- 
corded in 1984, reflecting decreased gold 
prices prevalent during 1985. The State 
dropped in national ranking to 10th for the 
amount and value of gold produced in 1985. 
Production was reported from 11 lode mines 
in 1985, compared with 13 mines reporting 
production in 1984. NERCO Minerals Co.'s 
DeLamar silver-gold mine in Owyhee Coun- 
ty was the State's largest producer. 

Idaho's largest heap leach operation, Su- 
perior Mining Co.’s West End Mine at 
Stibnite, Valley County, treated previously 
mined material in 1985. Mobil Corp. ac- 
quired Superior Mining in 1984, and was 
negotiating at yearend with T.R.V. Miner- 
als Corp., a 25% interest holder, to purchase 
Mobil's 75% interest in the property. The 
West End Mine came on-stream in late 
1982, and has produced about 500,000 tons 
of ore per year; total production has been 
approximately 62,000 ounces of gold and 
80,000 ounces of silver. 

Coeur d'Alene Mines completed construc- 
tion of surface facilities at its Thunder 
Mountain gold-silver project in Valley 
County; production at the open pit, heap 
leach operation was slated to begin in July 
1986. The company had expended approx- 
imately $10.7 million of the anticipated 
$14.5 million total cost of the operation by 
yearend 1985. Ore reserves are estimated at 
1.788 million tons averaging 0.095 ounce of 
gold and 0.077 ounce of silver per ton; the 
production rate was projected to be 25,000 
ounces of gold annually. The project, which 
wil be seasonally restricted from 4 to 6 
months of operation per year, should em- 
ploy about 80 people and is expected to mine 
about 2,000 tons of ore per day. Exploration 
drilling on the adjoining Lightening Peak 
area indicated gold mineralization; further 
work is planned to determine if minable 
reserves exist on the property. 

Production was deferred for at least a 
year at Geodome Resources Ltd.’s proposed 
Sunbeam Mine on Jordan Creek, Custer 
County. Detailed exploration work and 
mine-mill planning were accomplished in 
1985; the company hopes to begin construc- 
tion in late 1986. Annual production from 
the open pit, vat leach operation is planned 
at about 29,000 ounces of gold over a 10-year 
mine life. 

U.S. Antimony Corp. began production 
from the Estes Mountain gold-silver mine 
on Jordan Creek, and from the Red Bird 
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silver-lead mine about 25 miles east of the 
Yankee Fork Salmon River, in Custer Coun- 
ty. Ore from both mines was processed at 
the company's 300-ton-per-day flotation mill 
and 100-ton-per-day vat leach plant at 
Preacher's Cove on the Yankee Fork. 

Golden Maple Mining and Leaching Co. 
received preliminary approval from the 
U.S. Forest Service to operate an open pit, 
heap-leaching operation at the old Valley 
Creek gold mine north of Stanley, Custer 
County. The proposed operation, which 
would include 2 years of open pit mining 
and 3 years of underground mining, was 
expected to mine at the rate of 10,000 tons 
of ore per year. 

A heap leach operation of old mine dumps 
at the Comeback Mine north of Idaho City, 
Boise County, by the Diamond Hill Mining: 
Co.-Goldsill Resources Ltd. partnership got 
under way in 1985. An estimated 100,000 
tons of dump material grading 0.065 ounce 
of gold and 6.0 ounces of silver per ton are 
available for leaching. 

No placer gold production data was re- 
ported from Idaho in 1985; however, a 
number of small placer mining operations 
were reported to have been active along 
various Idaho waterways. 

A total of 612 stream alteration permits 
were issued by the Idaho Department of 
Water Resources in 1985. These permits 
covered placer mines and all sizes and types 
of dredges, although most of the permits 
were for small suction dredges operated as a 
hobby-type activity. | 

Lead.—Idaho retained its second ranking 
in lead production for 1985, although the 
quantity produced was only a small fraction 
of the production in Missouri, the major 
producing State. Although 10 mines report- 
ed lead production for 1985, the bulk came 
from the Lucky Friday Mine in Shoshone 
County. 

Molybdenum.—Despite a worldwide over- 
supply of molybdenum and a consequent 
decrease in price from $4.50 per pound to 
about $2.60 by December, the second-year 
production at Cyprus Minerals' Thompson 
Creek Mine near Clayton, Custer County, 
was sufficient to retain Idaho's ranking as 
third nationally in 1985. Production in- 
creased nearly 4796 in quantity and about 
31% in value from that of 1984. 

Operational economies at Thompson 
Creek were achieved by (I) a 75-worker 
permanent cutback in the 490 employee 
work force, (2) a roduction in interruptible 
electric power costs by Bonneville Power 
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Administration (BPA), and (3) a cessation of 
preproduction stripping by yearend. Pro- 
duction in 1985 was at about 85% of capaci- 
ty. Future plans call for a 2-1/2- to 3-year 
operation; the mine could then shut down 
unless market conditions improve. 

Silver.—Idaho was again the top domestic 
silver producing State, accounting for near- 
ly 4896 of total 1985 production. Although 
Silver prices declined from $6.30 per ounce 
in January to $5.83 per ounce at yearend, 
the State’s production decreased only slight- 
ly from the 1984 level. Five mines in the 
Coeur d’Alene District of Shoshone County 
accounted for almost 89% of the total out- 
put reported from 13 mines in the State. 

Hecla Mining Co.’s Lucky Friday Unit 
regained its position as the Nation’s leading 
silver mine in 1985, producing more than 
4.74 million ounces of silver from a record 
276,817 tons of ore. Improved operating 
efficiency, contributed by the new Silver 
Shaft, improvements to the pumping sys- 
tem, cooling plant, and mill, and a 20% 
increase in labor productivity, resulted in 
decreased operating costs from those in 
1984. A novel electrical generating system 
using free-falling water was installed at the 
Lucky Friday Mine in cooperation with the 
U.S. Bureau of Mines. The system, which is 
part of a Bureau research program to help 
industry cut operating costs, will save Hecla 
$40,000 per year in energy costs. 

Hecla’s 3-year underground exploration 
drilling program on adjacent Allied Silver- 
Lead Co. ground from the 5100 level of the 
Lucky Friday Mine was suspended i in mid- 
July and not resumed until late in the year. 
Primary targets are not expected to be 
reached until 1986. 

Hecla continued work on the $17 million 
Consolidated Silver Project, a joint venture 
between Hecla and Coeur d’Alene Mines at 
the Silver Summit Mine near Osburn. Ex- 
ploration in 1985 consisted of 2,788 feet of 
drifting on the 5400 level of the downward 
projection of the Silver Summit No. 4 vein 
discovered in 1984. 

Early in January, Hecla announced the 
termination of its 1982 lease and explora- 
tion agreement at the Atlas Mine south of 
the Lucky Friday Mine at Mullan. The 
company completed 2,000 feet of drifting 
and 2,900 feet of diamond drilling at a total 
cost of $1.3 million; no ore-grade material 
was encountered in the target Boulder 
Creek vein system. 

On June 1, Hecla broke ground for con- 
struction of a $6 million corporate head- 
quarters on 13 acres of a 60-acre tract 
purchased in the city of Coeur d’Alene. The 


177 


company intends the new headquarters to 
be the nucleus of an office park complex. 

Production at Sunshine’s Sunshine Mine 
at Big Creek was down slightly from that of 
1984. The mine ranked second in the Nation 
for silver production in 1985, producing 
more than 4.71 million ounces from 218,509 
tons of ore containing an average of 22.15 
ounces of silver per ton. Development work 
in 1985 was confined to areas near the four 
active shafts. Work near the No. 12 shaft 
was directed toward the Copper and Syndi- 
cate veins between the 4200 and 5000 levels; 
a 10-foot-wide ore shoot was discovered in 
the Copper vein on the 4200 level. Develop- 
ment from the other shafts was concentrat- 
ed in the East and West Rambo areas and 
along the Sunshine-Polaris vein system. A 
new high-grade vein, discovered between 
the Sunshine and Syndicate veins, was 
mined from three stopes off the 3400 level. 
The new discovery is close to the Jewell 
Shaft and can be mined at a lower cost than 
more deep-seated ores. In May, high-grade 
silver ore was discovered in the Silver 
Surprise property (part of the Yankee Girl 
vein). 

The first full year of operation for Sun- 
shine's $17 million hydrometallurgical 
silver-copper refinery was achieved in 1985. 
The refinery, which was 17 years in con- 
Struction, can process 8 million ounces of 
silver per year at full capacity. By August, 
the plant was refining 20 tons of silver- 
copper concentrates per day, yielding 30,000 
ounces of 999.5-fine silver and 8 tons of 
cathode copper per day. Presently, all the 
feed is supplied by the Sunshine Mine and 
the company-owned Sixteen-to-One Mine in 
Nevada; the refinery has sufficient capacity 
to process custom concentrates from other 
silver producers. By yearend, operational 
problems had been overcome and the refin- 
ery was operating at capacity; over 3 mil- 
lion ounces of silver was recovered in 1985. 
The United Steelworkers of America sued 
Sunshine to force arbitration over union 
jurisdiction at the silver refinery; the com- 
pany maintained that the control did not 
include the refinery operation. An amended 
agreement incorporating union employees 
at the refinery was signed in June and the 
suit was dropped. In late October, Sunshine 
announced the acquisition of Tentex Inc., a 
precious metal reclamation and custom 
minting firm in Chino, CA. Sunshine plans 
to move the plant to Coeur d'Alene and will 
manufacture finished silver products. The 
new plant will employ up to 30 people. 

ASARCO Incorporated's Galena Mine 
near Wallace was the third-ranked domes- 
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.tic silver producer, while its Coeur Mine 
ranked fifth. Production from the Galena 
Mine decreased slightly from the 1984 level; 
about 4.1 million ounces of silver and 1,180 
tons of copper were recovered from 200,176 
tons of ore milled. Supplementing improve- 
ments to the main shaft, hoist, and mill 
carried out in 1984, a new pumping system 
was installed in the mine in 1985. Produc- 
tion in 1985 came from the 3200, 8400, 3700, 
4000, 4300, 4600, and 4900 levels. 

Production from the Coeur Mine for 1985 
was increased by about 8% from the 1984 
total, to slightly over 2.6 million ounces of 
silver and 1,166 tons of copper recoverod 
from 151,224 tons of ore. During the year, 
Asarco completed a major rehabilitation of 
the 4,428-foot-deep Coeur shaft. 

Asarco continued exploration at the 
American Silver project, joint ventured 
with Callahan Mining Corp. Hecla, and 
Coeur d'Alene Mines. American Silver 
ground was being investigated west from 
the 3400 level of the Coeur Mine; the long 
exploration drive had reached 4,957 feet by 
yearend. This drift was only 540 feet short 
of the projected target, the Wire Silver vein 
mined in the past from the old Coeur 

d'Alene Mine. 

Bunker Limited completed the second 
year of production from its reopened Cres- 
cent Mine. The mine produced 418,020 
ounces of silver from 28,376 tons of ore in 
1985. An early result of Bunker Limited's 
long-range exploration and development 
plans for the mine was the discovery of a 
vein on the 4300 level that contained high- 
grade silver ore assaying 350 to 380 ounces 
per ton. A crosscut was completed and 
raises for stopes were started during the 
year. 

Callahan Mining’s Caladay Shaft, east of 
the Galena Mine, was completed to a depth 
of 5,100 feet on January 30. A crosscut to 
connect the 4900 level of the Caladay to the 
Galena Shaft was started in April, and 
underground diamond drilling was begun in 
June. On October 10, a 6-1/2-foot-wide 
siderite-tetrahedrite vein was encountered 
about 1,300 feet from the Caladay Shaft; the 
company withheld all assay data on this 
initial discovery. The structure was drifted 
on, lost on a fault, and soon rediscovered; 
the vein was still being evaluated at year- 
end. To date, $24 million has been expended 
out of a total budget of $26.6 million. 

NERCO purchased Superior Oil Co.’s 
47.5% interest in the DeLamar silver-gold 
mine in Owyhee County; the purchase gave 
NERCO sole ownership of the open pit, vat 
leach operation. Major operational improve- 
ments, including widening haul roads, re- 
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placing 35-ton trucks with 85-ton-capacity 
vehicles, and economies in the leaching 
process, have cut costs and improved effi- 
ciency. Some ore was mined from the North 
DeLamar pit, although most of the produc- 
tion came from the Glen Silver pit started 
in 1984. The DeLamar Mine produced about 
3,300 tons of ore per day, and was again 
Idaho's largest silver producer outside the 
Coeur d’Alene District. The mine, which 
has about 12 years of reserves at present 
production rates, ranked fifth in silver pro- 
duction in the State in 1985. 

Clayton Silver Mines Inc. celebrated 50 
years of operation in midyear at its Clayton 
Silver Mine in Custer County. Since 1935, 
the mine has produced nearly 6.7 million 
ounces of silver, and 83.5 million pounds of 
lead from 2.2 million tons of ore. Cost- 
cutting measures implemented in 1985 to 
compensate for low metals prices included 
Stopping all exploration work, wage cuts for 
miners and office staff, and adoption of a 
BPA pilot program that provided reduced 
electric power rates. In 1985, the mine 
produced between 325 and 350 tons of ore 
per day with a work force of about 40 
people. 

Vanadium.—Idaho ranked second in the 
Nation in vanadium production in 1985. 
Permanent closure or shutdown of 26 
uranium-vanadium mines on the Colorado 
Plateau increased the market for Idaho 
vanadium; the State's vanadium production 
increased substantially over that of 1984. 
Ferrophosphorus slag from two Idaho ele- 
mental phosphorus plants was processed for 
vanadium pentoxide and ammonium meta- 
vanadate by Kerr-McGee Chemical Corp. at 
Soda Springs in Caribou County. 

Zinc.—Zinc production in Idaho, al- 
though minimal compared to pre-1983 
years, doubled in quantity and value over 
that recorded in 1984. The only major zinc 
producers in the State were Hecla's Lucky 
Friday Mine and Star-Morning Mining Co.'s 
Star-Morning Mine, operating under a lease 
from Hecla. A substantial decrease in zinc 
prices, however, forced closure of the Star- 
Morning operation in October, putting 50 
employees out of work. Star-Morning had 
been mining zinc-rich areas left by previous 
operators in upper levels of the mine. 


INDUSTRIAL MINERALS 


Cement.—Idaho’s cement production was 
up slightly for 1985; sales were assisted by 
cement use for two large highway paving 
projects. Portland cement production in- 
creased nearly 8% in quantity and about 
7% in value over that recorded in 1984; a 
small amount of masonry cement was also 
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produced. Ash Grove Cement West Inc., at 
Inkom in Bannock County, was the State's 
only cement producer. Portland cement was 
used by ready-mixed concrete companies 
(52%); highway contractors (34%); concrete 
products manufacturers (8%); and others, 
including other contractors, building mate- 
rials dealers, miscellaneous customers, and 
government agencies (6%). Ash Grove Ce- 
ment's two-kiln, wet-process plant used nat- 
ural gas and coal for fuel and purchased 
electricity for energy. Raw materials used 
in cement manufacture were locally mined 
gypsum, limestone, and quartzite; iron ore 
was shipped in from out-of-State. 

Clays.—Idaho’s 1985 clay production in- 
creased slightly in quantity and value over 
that reported in 1984. Bentonite, fire clay, 
and kaolin were mined from three pits in 
Latah and Clark Counties. The State’s larg- 
est volume clay producer was A. P. Green 
Refractories Co. in Latah County. 

Garnet.—In 1985, Idaho ranked first in 
the Nation in garnet production. Garnet 
production at the Emerald Creek Garnet 
Milling Co. operation at Fernwood, Bene- 
wah County, increased nearly 21% in quan- 
tity and value from that of 1984. The 
company dredged garnet sands from the 
State’s largest placer operation on Emerald 
and Carpenter Creeks; the garnet was re- 
covered by jigging and then trucked to the 
Fernwood plant for drying, crushing, sizing, 
and packaging. The company was the larg- 
est domestic producer of garnet for abra- 
sives and as a filtering medium. 

Gem Stones.—The value of 1985 gem 
stone production in Idaho was estimated at 
$175,000, compared with a figure of $150,000 
for 1984. Precious opals, jasper, aquama- 
rine, topaz, gem quartz, and star garnets 
were mined in the State. In 1985, there were 
a numbor of dig-for-fee operations. 

Gypsum.—The Consumer Coop Associa- 
tion Inc. in Weiser, for several years Idaho's 
only gypsum producer, dropped its lease on 
the Iron Mountain Mine in Washington 
County, and did not mine gypsum in 1985. 

Lime.—Amalgamated Sugar Co.’s three 
lime plants in Canyon, Minidoka, and Twin 
Falls Counties accounted for all of the 
State’s 1985 lime production. Quicklime 
production for sugar manufacture increased 
in quantity and value from that reported in 
1984. 

Perlite.—Oneida Perlite Corp. mined per- 
lite from a mine on Wrights Creek; the 
material was processed at the Malad City 
plant in Oneida County. The company man- 
ufactured expanded perlite under the trade 
name Perlcor Products; the perlite was used 
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for industrial fillers, in fireproofing, and as 
a filtering medium. Reported production 
and value for 1985 were the same as those 
for 1984. 

Phosphate Rock.—Idaho retained its 
third ranking in the Nation for the quantity 
of marketable phosphate rock preduced, 
and rose to second for the product value in 
1985. The State accounted for more than 
71% of the total domestic phosphate output 
in 1985, although Idaho's production 
decreased by nearly 20% in quantity and 
about 19% in value from that reported in 
1984. 

The primary products processed from Ida- 
ho phosphate rock were phosphoric acid 
used in fertilizer manufacture and elemen- 
tal phosphorus used in fertilizers and for 
industrial phosphate products. A major fac- 
tor in the decline was reduced demand for 
agricultural purposes. À ban on phosphate- 
based detergents in some Eastern and Mid- 
western States also affected domestic phos- 
phate producers. Beker Industries Corp., 
which mined phosphate at the Conda Part- 
nerships Champ Lease Mine in Caribou 
County and operated a fertilizer plant near 
Soda Springs, filed for chapter 11 bankrupt- 
cy in October. Reasons cited were decreased 
fertilizer sales and product prices depressed 
below the break-even point. 

Six open pit phosphate mines in the 
southeastern Idaho phosphate field in Bing- 
ham and Caribou Counties produced in 
1985. 

The J. R. Simplot Co. completed its first 
year of production from the $40 million 
Smoky Canyon Mine near the Idaho- 
Wyoming border in Caribou County, and 
operated the Gay Mine on the Fort Hall 
Indian Reservation in Bingham County. 
Simplot completed a $50 million moderni- 
zation and expansion program at its Poca- 
tello phosphate fertilizer plant in 1985. The 
program, which involved construction of a 
new sulfuric acid plant and a 1,200-ton-per- 
day phosphoric acid plant that will allow a 
30% expansion in production, also included 
environmental control equipment designed 
to substantially decrease sulfur dioxide 
emissions. Construction of a 145-megawatt 
cogeneration electric powerplant was sched- 
uled for completion in early 1986. 

After 2-1/2 years of negotiations, FMC 
Corp. and the Shoshone-Bannock Indian 
Tribes agreed to lease terms covering a 
2,300-acre expansion of the FMC-Simplot 
jointly operated Gay Mine on the Fort Hall 
Indian Reservation. The expansion will al- 
low mining to continue at the site for at 
least 10 years. FMC continued development 
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drilling at its Dry Valley depesit in Caribou 
County; mine development at this deposit is 
not scheduled to commence until reserves 
at the Gay Mine are depleted. FMC in- 
stalled scrubbers for environmental control 
purposes and rebuilt an electric reduction 
furnace at its Pocatello elemental phospho- 
rus plant. 

Monsanto Co. announced closure of its 
elemental phosphorus plant at Columbia, 
TN, leaving its Soda Springs operation in 
Caribou County the company’s only phos- 
phorus producer. Monsanto mined phos- 
phate at the Henry Mine in 1985. 

Stauffer Chemical Co. shipped ore from 
the Wooley Valley Mine to its elemental 
phosphorus plant at Silver Bow, MT. 

Pumice.—Idaho retained its fourth rank 
for pumice production in the Nation, al- 
though the 1985 production decreased by 
nearly 24% in quantity and about 7% in 
value from that reported in 1984. 

Two operations in Bonneville County and 
one in Oneida County accounted for the 
State's production. 

Hess Pumice Products, the State's largest 
pumice producer, operated a mine on 
Wrights Creek near Malad in Oneida Coun- 
ty. The processed pumice was used in light- 
weight building blocks, as an abrasive in 
soaps and cleaners, and for industrial abra- 
sive applications. Hess completed construc- 
tion of a new $1.7 million automated, state- 
of-the-art pumice processing plant at Malad 
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during 1985. The company, which is one of 
the Nation's major producers of ground 
pumice preducts, has ore reserves in excess 
of 10 million tons of crude pumice. 

The second largest producer was Amcor 
Inc. from its Fan Creek claims near Idaho 
Falls in Bonneville County; the product was 
used as lightweight concrete aggregate. Pro- 
ducers Pumice mined pumice from the Rock 
Hollow Mine near Ammon; the material 
was used in lighweight concrete block man- 
ufacture. 

Sand and Gravel.—Construction.—Con- 
struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
even-numbered years only; therefore, this 
chapter contains only estimates for 1985. 
Data for odd-numbered years are based on 
annual company estimates made before 
yearend. 

Industrial.—Unimin Corp. produced in- 
dustrial sand and gravel at its operation in 
Emmett, Gem County. The industrial silica 
sand uses were for glass containers, for 
sandblasting sand, filtration-medium sand, 
in fiberglass manufacture, for roofing gran- 
ules, and for other applications. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; the 1984 chapter gave estimates. 
Data for even-numbered years are based on 
annual company estimates made before 
yearend. 


Table 7.—Idaho: Crushed stone! sold or used by producers in 1985, by use 
(Thousand short tons and thousand dollars) 


Fine rame (-3/8 inch): 
Stone crete 


aggrega 
Bi is surface roatment aggregate 


Quantity Value 

es ENER ae ats aS eee 6 

J) OE ee a Ec 222 

m een meen LM E e 55 

MOERORE 8 130 

On NETE en 86 20 

NR RNC DR NOE NS 10 85 
MERCIER oe 2 5 
PEN tas eee 521 1,514 
7777... PE EMI 811 1,407 
J; 8 163 1,260 
32 ONU URN GRON RR 8 8 
PIPER Oy RO A 24 12 
Mole eee eee 3) 2 
JJ Pee ae A 154 154 
177000000. a alee Sl hs 3 

J 0 0 
n EEE AE — É— 357 1,249 
e DEREN TEM 88 118 
UENIT UR M pa NECNON IDEE 2,019 86,977 


Includes dolomite, granite, limestone, quartzite, sandstone, and traprock. 


than 1/2 unit; included with “Other miscellaneous.” 
Includes cement manufacture and waste material. 


“Includes production reported without a breakdown by end use and estimates for nonrespondents. 
5Data do not add to total shown because of independent rounding. 
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Crushed.—The 1985 output of crushed 
Stone for Idaho increased in quantity but 
decreased in value from the levels estimat- 
ed in 1984, and increased in quantity from 
the level reported in 1983. Increased activi- 
ty in highway and secondary road construc- 
tion and maintenance was largely responsi- 
ble for the increased use of crushed stone. 
Six counties—Bannock, Benewah, Caribou, 
Clark, Idaho, and Twin Falls—accounted 
for 81% of the State total. The U.S. Forest 
Sorvice (Region 4), Ash Grove Cement, and 
Seubert Excavators Inc. were the leading 
producers. 

Dimension.—The Marble Shop Inc. quar- 
ried travertine at Fall Creek in Bonneville 
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County. The company shipped facing stone 
for the Potter County courthouse in Amaril- 
lo, TX, during the year. 

Idaho Quartzite Corp., at Oakley in Cas- 
sia County, entered into a joint venture 
agreement with the Bank of America World 
Trade Corp. to import and export stone and 
slate. Idaho Quartzite will be the North 
American marketing agent for the import 
of slate roofing, marble, granite, and slate 
tiles from China. 


State Mineral Officer, Bureau of Mines, Spokane, WA. 


55 director, Idaho Geological Survey, Moscow, 
Director, Idaho Geological Survey, Moscow, ID. 


Table 8.—Principal producers 
Commodity and company Address Type of activity County 
Antimony: 
Sunshine Mining Coo 815 Park Blvd., Suite 100 Mine, mill, plant Shoshone 
ise, ID 83702 
Ash Grove Cement West Ine 5550 SW. Macadam Ave. Surface mine and Bannock. 
Suite 300 plant. 
cis Portland, OR 97201 
Clayburn Industries Ltd 3202 Surface mine Latah. 
Burnaby, BC, Canada 
A. P. Green Refractories Co., a subsidiary Box 158 voc C nec Do 
of USG Corp. Troy, ID 83871 
ARO 
Incorpora td Box 440 Mine and mill Shoshone. 
Hecla Mining Co 8500 Mineral Dr. -do Do 
Box C-8000 
Coeur d'Alene, ID 83814 
Sunshine Mining Co 815 Park Blvd., Suite 100 SF ND PS Do 
ise, ID 8370 2 
Gold: 
Hecla Mining Co P Mineral De, ecd. EENE Do 
NERCO Minerals Co Coeur i Pert Wag d Surf. d Owyh 
erals ko a ace mine an ee 
Fairbonbs AK 99701 ill. 
Clayton Silver Mines Inc . Box 890 Mine and mill Custer. 
Wallace, ID 83873 
Hecla Mining k oo 6500 Mineral Dr. FFF Shoshone. 
Box C-8000 
. Coeur d'Alene, ID 83814 
Amalgamated Sugar Co First Security Ba Bank Bldg. Plants Various 
n, 
Mo um: 
Minerals Co Oo 7200 South Alton Way Surface mine and Custer. 
Englewood, CO 80110 ill. 
Perlite: 
Oneida Perlite Cord Box 162 Surface mine and Oneida 
Malad City, ID 83252 lant. 
Phosphate rock: 
Conda Partnership SS ee x Dowd ce Caribou. 
Conda, ID 83230 
Monsanto 0 Box 816 Surface mine Do. 
Soda Springs, ID 83276 
J. R. Simplot co Surface mine and Bingham and 
, Pocatello, ID 83201 plant. Caribou. 
Amcor Inc Box 1141 Quarry and plant Bonneville. 
Idaho Falls, ID 83401 
Hess Pumice Products... dins HO eaux Oneida. 
Malad City, ID 83252 
Producers Pumicdtdee 600 910 ve Quarr / Bonneville. 


Boise, ID 
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Table 8.— Principal producers —Continued 


Commodity and company 


Sand and gravel (industrial) 


Unimin Corp 


Silver: 


Dimension: 
The Marble Shop Inc 


Vanadium: 


Kerr-McGee Chemical Corp 


Zinc: 


Hecla Mining Co 


Seubert Excavators Inc 
U.S. Forest Service, Region 4 


Box C-8000 
Coeur d'Alene, ID 83814 
8230 Ai W. 


Fai AK 99701 
815 Park Blvd., Suite 100 
Boise, ID 88702 


8935 North Yellowstone 
Idaho Falls, ID 88401 
Box 478 

Soda Springs, ID 83276 
6500 Mineral Dr. 

Box C-8000 

Coeur d'Alene, ID 88814 
Box 1086 

Wallace, ID 83873 


Type of activity 


The Mineral Industry of 


Illinois 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the State Geological Survey 
Division, Illinois Department of Energy and Natural Resources, for collecting 


information on all nonfuel minerals 


By James J. Hill’ and Wanda J. West? 


Illinois nonfuel mineral production was 
valued at $459.9 million, a slight decrease 
compared with that of 1984, as the State’s 
mineral economy leveled off after rebound- 
ing from the 1982 recession. Nationally, the 
State ranked 17th in nonfuel production 
value. Illinois led the Nation in output of 
fluorspar, industrial sand, and tripoli and in 
the manufacture of iron oxide pigments, 
and ranked fourth in the production of peat. 
Crushed stone production contributed the 


greatest amount to the State's nonfuel min- 
eral value, followed in descending order by 
cement, construction sand and gravel, in- 
dustrial sand, and lime. Production declined 
for barite, masonry cement, fluorspar, lead, 
industrial sand, crushed stone, and zinc. All 
other nonfuel mineral commodities pro- 
duced in the State registered gains, with 
byproduct silver output increasing the 
greatest percent. 


Table 1.—Nonfuel mineral production in Illinois! 


1984 1985 
Mineral Value Value 
ti (thou- Quantity (thou- 
ee sands) sands) 
Cement (portland thousand short tons 1,997 $82,622 285 ter 
Le Once re Caan RE ĩ 3 « 
Gem stones ³¹·¹ -- -ww-. - ⁰ͤ:: dm. . is NA 15 NA 15 
G ³ AAA thousand short tons 49 .- W W 
Send and gravel 
NON i ee ß do— 25,969 72,477 26, 600 er", 
Ina nn do- 4,100 52,197 4,056 56,915 
r Sete ee eee do. 48,500 191,600 41,044 164,117 
Combined value of barite, cement (masonry), clays (fuller's earth, d ne 
coupe (1980) lao ; lead, lime, silver, tripoli, zinc, and values 
JJ NUR ORDENADOR XX 72,010 XX 74,619 
Total. mun A ee XX 471,861 xx 459,920 


NA Not available. W Withheld to avoid disclosing company proprietary data; value included with 


*Estimated. 
"Combined value" figure. 


Not applicable. 
I Production as 


by mine shipments, sales, or marketable “ahaa (including consumption by producers). 


measured 
*Excludes fuller's earth; value included with “Combined value” 
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Table 2.—Nonfuel minerals produced in Illinois in 1984, by county? 


County Minerals produced in order of value 
Adami ou leen Eun E E n 8 Sand and gravel (construction). 
Alexander ̃ ⅛ . a LL LE. Sand and gravel (construction), tripoli. 
Bond Lee ⅛˙• mt C e EA Sand and gravel (construction), clays. 
HOO eco eL re a n d Kd ⁰ EL LE: Sand and gravel (construction). 
BUrFre8u —- eec ⁰⁰ð m y 88 Do. 
e, ß ß ß LL T LE Do. 
e d UA UAM E E Do. 
/l!·˙%èãê⁶ſĩ m Td nn Do. 
Cook- aI ſdGGG000/ſTſſTſhTVThTſVBꝙVGoaͤ aaah Soe es ea Lime, sand and pae (construction), peat. 
CRW ONG — o Lon uus . EU LE Sand and gravel (construction). 
Gbr“... eee Do. 
HABLE emu ede t E x m Do. 
De Witt... ³ T ͥ dd . eL te Mee ee Do. 
/// ³˙ AAA] See el ey ane Do. 
J/%% ĩ aa ee ee Or ee cel 8 Do. 
r IH pp ee Do. 
Fón anata ree ³˙¹ ¼¼ ca ene UN Do. 
/ ³o1¹A¹¹ cee et a Vane rer tu LE LU IE Do. 
Gallatin ³˙¹üiA ] ee 88 Do. 
Grond —————— kt.,... ↄ AE LL ad Do. 
Hard - 2-2 ³ ß ä“, ⁰ y ⁊ñy . Rut Fluorspar, zinc, berite, lead, silver. 
Henderson _ — _ _ _- 25352 Ea a Ed eet iet: pene ene gravel (construction). 
e . 8 ns wert cance ne hala Gece 
7%7%%%%%////ͥͤͤ ³o˙.˙ hg aS ah LL e elo hl at Do 
D y 
Kino ue o oe ³ ¹ - ͤ au d e eid Do. 
„e , e Le Sand and gravel (construction), clays. 
Kendall ..— —— ˖ Ä(A(lkn ee a ee Le ea ue Sand and gravel (construction). 
C e cn ⁰ ꝗAA A I LE Do. 
LAE 0c s eoe eed Lu 8 Sand and gravel (construction), peat. 
CCCCC11§·Üè y Add ͥ ⁰⁰ym ny IE E Sand (industrial), cement, sand and gravel 
(construction), 
Lawrie- doen j ⁰¶ cU LE E CM dE Ri qr Sand and gravel (construction). 
L8 2-205 ec coc uuu oe uu e E LEE Cement. 
Ef ³o¹rr Clays, sand and gravel (construction). 
)J) TR DER cM Sand and gravel (construction). 
M Ough ——— 5 uU a 8 Clays. 
CHenry-——— o ecce le t accedi LE Sand rond gravel (construction). 
Macon pP d es ae ee a E Do. 
Madin nome . k x 88 m 
Marshall: 3 5 cc eu ͥͥ⁰ eU . cde S 
Mason aM" a S Sand Q nd (industrial), sand and gravel (construc- 
tion 
TUN iS ie LI a ae Cement, sand and gravel (construction). 
%%%! ³ĩ³VÜ6¹i³⁴¹ / ³ð,B ⁰dt dy UE CER Sand and gravel (construction). 
1CCJ/”Ü%m ß CM Do. 
ples oct 2e rau S uude cue y s Sand 5 sand and gravel (construc- 
Poora s. cono AL Eu RE OD ß EL et M Lec Sand and gravel (construction). 
)////öüũ ĩ oe k E PENES Do. 
///; cT DEDE Do. 
Pulaski — 5 25-5: ue oc A e E s Clays, sand and gravel (construction). 
Puthal 23cm ð-âñ 8 Sand and gravel (construction). 
Randolph... nmi . uei Do. 
k Island Mor MR res E a a accu ies Do 
% accra ee ⁰fr: wm. 88 E 
ON c acsi Uc UL LM 8 
reds iih EINER OTL TTV E UN Do 
Tazewell ee te Do 
rr ⁰ͥ⁰ꝗ en y Do 
Cßo0Cö00Äö§ö¹L-. ] —àñ !!... Do 
F % %˙ꝛ ²³Ü1⅛t ͤ k mw 88 Do. 
FFJͤrUͤ ⁰˙·˙¹³¹¹A h yd wm 8 Peat, sand and om vel (construction). 
T vale o ory ue t ð ʒ Ee LE Oe sanda and gravel (construction). 
Winnebago- ß. n eem ß eS 
Woodford. ok ore c telae iic a CA ed Do 
Undistribute] ]]]! Stone (crushed), gem stones. 


No production of nonfuel mineral commodities was reported for counties not listed. 
Data not available by county for minerals listed. 


Employment.—Records compiled by the workers more than reported in 1984. Aver- 
Illinois Department of Employment Securi- age hourly wages increased by $0.06 to 
ty showed that average monthly employ- $10.88 per hour. Average hours worked per 
ment in mining and quarrying, excluding week dropped to 46.3 from 48.4 hours re- 
coal mining and oil and gas extraction, was ported in 1984. 
about 5,200 persons in 1985, about 400 
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Table 3.—Indicators of Illinois business activity 
1983" 1984 1985P 
Employment and labor force, annual average: 
opulation --——--—-------------—--------—--——————— thousands_ _ 11,491 11,522 11,535 
Total civilian labor force... - - - - - - r do- 594 5, 608 5,673 
Unemployment —--—-—------------------------------——— percent 11.4 9.1 9.0 
Employment (nonagricultural): 
Mining total! PEPERIT ”V EEUU PET Ng ee thousands 24.6 26.5 28.6 
Coal Mining ———-— once ee ere cu ance es do 14.1 15.6 16.7 
Oil and gas extraction —————— do____ 5.9 6.1 6.7 
Manufacturing totalli“.nnnnnnn2nnsnnssnss do- 955.8 997.0 981.1 
i motal industries do— 58.8 61.1 57.9 
Stone, clay, and d imer product do. ..— 24.6 25.6 24.8 
micals and allied products do... 59.4 58.4 58.5 
Petroleum and coal products do— 9.2 9.3 8.8 
Construction ß! e Ue LL do— 144.2 154.7 181.4 
tion and public utilities __..__...------------- do— 264.5 278.3 211.0 
Wholesale and retail trade do... 1,097.5 1,148.1 1,168.1 
Finance, insurance, real estate |... LLL LLL LLL LLL ccc do... 820.1 $22.2 337.8 
Sr CL o ee LL eet Ie do... 1,022.5 1,057.6 1,100.4 
Government and government enterprises do... 701.6 687.9 692.6 
Total? ep oe TA ELLE do- 4530.6 4,672.3 4, 767.1 
Personal income: 
)))) ͥ ELI ML ³o2W a Éste LA millions $147,215 $161,118 $169,999 
r Nase ee $12,811 $13,984 $14,738 
aa al ekl hours, ucti k 40.6 40.6 40.6 
average wee y production workers : : à 
3 ⁵ ⁵ ⁵ WER PENSA NO ĩͤ NU o p MODICUS 42.9 43.9 41.8 
Total average hourly earnings, production worker «„ $9.7 10.1 10.4 
r HUP ADIDAS KU REM NM $13.6 14.1 14.3 
Earnings by industry: T 
Farm income. —- wk „ millions. — - $1,500 $1,572 
CP mne cec d mr K 86 do $105,568 $115,832 $122,626 
Mining total ĩ˙² ð ͤ y mt ee Mesue do_ ___ $1 $1,331 $1,278 
Nonmetallic minerals except fuel do... $1 $1 $180 
MTM SM Um MN INC VP EP SPOUSE do- der $690 
Oil and gas extraction ——————————— do- $4 64 $408 
JJ ( do— 325,515 — $28,100 $28,635 
motal industries do... $1,759 $2,0 $2,009 
Stone, clay, and glass products |... - - -- ---- --—-----—-—- do... $667 $121 $123 
and allied product do. ..- $1,834 $1,988 $2,079 
Petroleum and coal products _. -— ------------------- do... $426 $443 
Construction . —-—-—-----------------------—— do... $5,700 $6,676 33245 
Transportation and public utilities do- $8,3 $9 ,842 
Wholesale and I/ uec ͤKK A E et do— — $18,320 $20,014 $21,223 
Finance, insurance, real estate «444 do_ ___ $8,208 $8,9 10,080 
ldem MEE cur da 414305  $15142 8155885 
rnment and government en FPCVVCCCVV!——é—0é0 ĩ o eee ; 5, , 
Construction activity: 
Number of private and public residential units authorized 30 80,180 38,719 
Value of nonresidential construction? _________._._____._--_- millions... 1, 788.1 2,326. 6 22, 696.6 
Value of State road contract awards „ do... $182 1,052.5 83.5 
Shipments of portland and masonry cement to and within the State 
thousand short tons. .. 2,805 2,686 2,191 
Nonfuel mineral cdd a ain value: 
Total crude mineral value |... 2 -------—-—-—-—— millions 8406.9 $471.9 $459.9 
Value per capita 5g ae ee See es $35 $41 $40 


PPreliminary. "Revised. W Withheld to avoid disclosing company proprietary data. 
-Purpan of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 


Data may not add to totals shown because of independent rounding. 
31983 data based upon 16,000-place sample; 1984 and 1985 data based upon 17,000-place sample. 


Sources: U.S. Department of Commerce, Highway and 


Mu ment Security in cooperation with the Bureau of Labor 


Employment in the basic steel industry 
dropped to about 24,500 persons in 1985, 
compared with 25,000 workers in 1984. Av- 
erage hourly wages increased $0.47 to 
$13.42 per hour. Average hours worked per 
week declined about 0.3 hour, to 41.4 hours. 

Only one strike was reported in the non- 
fuel minerals industry. Workers at Material 
Service Corp.’s Fairmont Quarry in Fair- 


ent of 
. Bureau of 


omen Magazine, Illinois De 
qo res S. Department of Labor, and U. 


mont were on strike from April 22 to May 4. 

Exploration Activities.—At the end of 
fiscal year (FY) 1985, U.S. Forest Service 
records showed that in the Shawnee Nation- 
al Forest there were 22 active prospecting 
permits for fluorspar on 16,624 acres, 4 
active fluorspar leases on 2,554 acres, and 6 
active oil and gas leases on 648 acres. 


Leasing proposals pending at that time 
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Figure 1. Value of stone and total value of nonfuel mineral production in Illinois. 


were 5 prospecting permits for fluorspar, 2 
prospecting permits for silica, and 113 oil 
and gas leases. Execution of the oil and gas 
leases had been put on administrative hold 
for several years because of legislative ac- 
tion initiated by an Illinois Co 
Ozark-Mahoning Co., the State's largest 
fluorspar producer, had maintained an ag- 
gressive exploration program for the past 
several years, exploring for fluorspar depos- 
its on both Federal and private lands. In 
August, the firm pared its exploration pro- 
grani in half because of increasing produc- 
tion costs and a shrinking market caused by 
low-priced foreign imports. In November, 
Ozark-Mahoning further reduced its explo- 
ration activity to one drill and terminated 
several salaried and hourly personnel. 
Legislation and Government Pro- 
grams.—Several mining industry-related 
bills were enacted into law during 1985. 
Public Act 84-0585 amended the Environ- 
mental Protection Act to authorize the 
Pollution Control Board to require the use 
of Illinois coal as a condition to granting an 
alternative emission standard of variance 
for sulfur dioxide emissions from a coal- 
burning stationary source. The board was 
also i to consider the availability 
and price of the coal, the cost of pollution 


control equipment, and the economic im- 
pact on the coal mining industry. 

Public Act 84-0597 amended an act that 
authorized transfer of certain lands to the 
Chicago Park District, city of Chicago, and 
Madison County. It authorized the city of 
Alton to sell and convey the limestone and 
other minerals underlying the real property 
it received from the State under the act and 
required the proceeds from the sale to be 
used for public park and recreation pur- 
poses, including the development and main- 
tenance of the land received from the State. 

Public Act 84-0661 amended the Revenue 
Act of 1939. It provided that in counties that 
do not classify real property for tax pur- 
poses, coal, gas, oil, or other mineral rights 
shall be asseased separately only when the 
rights had been conveyed to a person other 
than the landowner or when the value of 
such rights was readily ascertainable be- 
cause of ongoing production or severance of 
the coal, gas, oil, or other minerals. It 
validated assessments made before the ef- 
fective date of the act that did not correctly 
assess such rights separately and provided 
that coal, gas, oil, or other mineral rights 
shall be assessed separately only on or after 
January 1, 1987. 
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Figure 2.—Principal mineral producing localities in Illinois. 
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Public Act 84-0872 amended the Explo- 
sives Act and the Conservation of Oil and 
Gas Act. The act raised the fees for a 
magazine owner's annual permit and explo- 
sives possession licenses, which would be 
valid for 3 years. It also raised the fee for 
drilling permits and the bond requirements 
for persons who test drill for coal, gas, and 
oil. It provided that brine transporting per- 
mits would be valid for 2 years rather than 
1 year and that proceeds from the sale of 
gas or oil production must be paid to the 
payee (royalty owner) on or before 150 days 
after the end of the month of first purchase 
by a payor. 

Public Act 84-1098 amended the Aban- 
doned Mined Lands and Water Reclamation 
Act by removing the Abandoned Mined 
Lands Reclamation Council and its duties 
from the purview of the Department of 
Mines and Minerals. 

The Illinois Department of Mines and 
Minerals finalized rules of the State's Sur- 
face Coal Mining Land Conservation and 
Reclamation Act requiring the training, 
examination, and certification of all persons 
responsible for the use of explosives in a 
surface coal mining operation. The rules 
required all coal operators, beginning 1 year 
following the effective date, to employ certi- 
fied blasters to supervise blasting oper- 
ations in their mines. Training was to be 
conducted by the operator or his representa- 
tive and must include design and layout of 
blasts; ground vibration, flyrock, and air 
blast control and monitoring; preparing and 
firing blasts; explosive properties; regulato- 
ry requirements such as a blasting plan, 
preblast, and condition surveys; and re- 
porting of blasts and blasting notices. A 
written examination was to be administered 
at least semiannually by the department, 
with certification valid for a maximum of 5 
years. Limited interstate reciprocation was 
included. The rules also addressed the deni- 
al of an application for blaster certification 
or the suspension of a certificate.? 

The Illinois Geological Survey (IGS) con- 
tinued its research program in basic geolo- 
gy, minerals resource evaluation, engineer- 
ing and environmental geology, geochemis- 
try, hydrology, and mineral economics. At 
an April workshop for the Deep Observa- 
tion and Sampling of the Earth's Crust 
Program, IGS personnel presented a propos- 
al for a super-deep drill hole in the Illinois 
Basin. The proposed 30,000-foot hole would 
provide scientists with a better understand- 
ing of the Illinois Basin and the Earth's 
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crust and would provide the means to study 
magnetic and electrical forces at work, 
would provide details on the New Madrid 
Fault Zone, and could lead to the discovery 
of potential gas, oil, and other mineral 
resources. Funding for the proposed hole 
was expected to come from the National 
Science Foundation and other sources. 

The IGS continued its research on coal 
desulfurization and conducted geotechnical 
and environmental feasibility studies on the 
State's proposal to locate the Supercon- 
ducting Super Collider at Batavia. In coop- 
eration with the U.S. Bureau of Mines, the 
IGS was conducting a program to develop 
guidelines that would maximize the effi- 
ciency of underground coal extraction while 
minimizing the impacts of subsidence on 
prime farmland. Another ongoing study 
concerned urban encroachment on the dolo- 
mite resources of the Chicago area. 

The Federal Office of Surface Mining, in 
cooperation with the American Society for 
Surface Mining and Reclamation and 
Southern Illinois University—Carbondale, 
began a permanent register of research and 
demonstration areas on lands surface 
mined for coal. The register would docu- 
ment all types of reclamation studies in 
agronomy, forestry, soils, and related disci- 
plines in the United States to avoid duplica- 
tion of efforts in planting plots to assess 
reclamation success. In some cases, tree 
plantings are over 40 years old, and re- 
search information available could not be 
duplicated in one person's productive life- 
time. 

The U.S. Bureau of Land Management 
began a program to determine the eventual 
management or dispesition of Federal lands 
and minerals in Illinois. About 5,200 acres 
of “split-estate minerals" in 28 counties 
were involved, as well as three tracts of 
surface administered land totaling about 2 
acres. The planning effort was to evaluate 
the development potential of the Federal 
mineral ownership and to determine guide- 
lines for the management of the minerals 
according to that potential. 

The U.S. Bureau of Mines awarded 
$210,136 for operations and research to 
Southern Illinois University—Carbondale, 
the State's Mining and Mineral Resources 
and Research Institute created under title 
III of Public Law 95-87. The Bureau of 
Mines also distributed about $470,700 in 
contracts and grants to Illinois firms and 
consultants for equipment, research, and 
services in FY 1985. 
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Research by the U.S. Bureau of Mines to 
eliminate subsidence damage to prime 
farmland in Illinois would be coordinated 
with the Illinois Coal Association, the Illi- 
nois Farm Bureau, and the Illinois Depart- 
ment of Agriculture, according to a Memo- 
randum of Agreement signed with the State 
in May. Research results would be used to 
develop strategies to preserve the productiv- 
ity of prime farmland while maximizing 
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recovery of the State's coal resources. 

The Federal Government distributed 
$96,500 to the State as its 25% share of 
revenues for grazing rights, mineral leases, 
recreation, timber sales, and other uses on 
the Shawnee National Forest in FY 1985. 
This compared with $109,126 distributed in 
FY 1984. Illinois also received $274,979 “in 
lieu of tax" payments from the Federal 
Government in FY 1985. 


REVIEW BY NONFUEL MINERAL COMMODITIES 


INDUSTRIAL MINERALS 


Abrasives (Manufactured).—Exolon-ESK 
Co. continued to manufacture two grades of 
silicon carbide at its plant near Hennepin, 
Putnam County. Metallurgical silicon car- 
bide was used in manufacturing cast iron 
and steel. Abrasive silicon carbide was used 
in grinding and polishing wheels, as a 
refractory lining for blast furnaces, and as a 
cutting agent for wire sawing. Production 
dropped about 6% during the year. 

Barite.—Ozark-Mahoning recovered bar- 
ite as a byproduct at its fluorspar oper- 
ations in Hardin County. Slack demand and 
competition from foreign imports forced the 
company to shut down its barite circuit for 
part of the year. Production dropped signifi- 
cantly in 1985. 

Cement.—Nationally, Illinois ranked 
10th and 24th in sales of portland and 
masonry cement, respectively. Sales in- 
creased about 596 for portland cement and 
dropped about 36% for masonry cement. 
The average value for portland cement 
sales dropped $0.34 per short ton; whereas 
masonry cement averaged $0.99 per ton 
higher compared with 1984 figures. 


Table 4.— Illinois: Portland cement salient 
statistics 


(Short tons unless otherwise specified) 


1984 1985 
Number of active plants — 4 
Production 1,816,281 2,019,069 
Shi ts from mills: 
= 5 1.996, 2,100,724 
. $82,621,878 $86,210,707 
Stocks at mills, Dec. 31 118, 121,830 


The Illinois cement industry was compris- 
ed of four companies having a total of eight 
kilns. All the companies operated dry- 
process plants fueled mainly with natural 
gas. Plants were operated by Illinois Ce- 
ment Co., a subsidiary of Centex Corp., and 


Lone Star Industries Inc. in La Salle Coun- 
ty; Dixon-Marquette Cement Inc., a subsid- 
iary of Prairie Materials Sales Inc., in Lee 
County; and Missouri Portland Cement Co., 
a division of H. K. Porter Co. Inc. in Massac 
County. All companies produced Types I 
and II—general use and moderate heat 
portland cement, and all except Lone Star 
produced Type  III—high-early-strength 
portland cement. Sales of masonry cement 
were reported by Dixon-Marquette and 
Lone Star. Dixon-Marquette operated only 
three of its four kilns during the year. 
Overall, Illinois cement producers operated 
at about 72% of capacity during 1985. 

Over 78% of the portland cement sales 
were to ready-mixed concrete companies. 
The next largest users were concrete prod- 
uct manufacturers, highway contractors, 
and building material dealers. Most of the 
portland cement was shipped to consumers 
by truck in bulk form. 

Approximately 2.8 million tons of lime- 
stone, 169,000 tons of clay and shale, and 
93,000 tons of gypsum were used in cement 
manufacturing, along with lesser quantities 
of domestic clinker, fly ash, sand, and slag. 
Total tonnage of raw materials consumed 
was 3.4 million. Cement shipments to and 
within Illinois during 1985 included 2.7 
million tons of portland cement and 73,000 
tons of masonry cement. 

During 1985, Illinois Cement made modi- 
fications to its finishing mill that included 
installation of a cement separator. Capacity 
was expected to increase 10% to 20%. 

In December, H. K. Porter sold its cement 
division, Missouri Portland Cement, to MPC 
Holdings Inc., a European partnership in- 
corporated in Delaware. The sale included 
the Joppa cement plant and a quarry near 
Cave in Rock, as well as the firm’s Sugar 
Creek, MO, plant and 11 river terminals. 

Clays.—Common clay was produced by 
seven companies with operations in four 
counties. La Salle County, whose output 
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was used in cement manufacturing, led in 
production, followed by Livingston, Bond, 
and Kankakee. Common clay was also used 
in manufacturing drain tile, face brick, and 
sewer pipe. Production increased about 596 
during the year. 

Fuller's earth was produced by two 
companies—Absorbent Clay Products Co. 
and Lowe's Southern Clay Inc.—both in 
Pulaski County. Output increased slightly 
compared with 1984 figures. Most of the 
fuller's earth was sold as pet litter; lesser 
quantities were used as an oil and grease 
absorbent. 

Early in 1985, Thrall Enterprises Inc. 
agreed to give its Western Stoneware plant 
and clay mine to the city of Monmouth. The 
company had announced in December 1984 
that it would close the plant in early 1985. 
City officials hoped to obtain funds from the 
State and other sources to renovate the 
plant and continue the operation, saving 
the jobs of the 50 persons employed there. 

Fluorspar.—Illinois led the Nation in the 
production of fluorspar. Ozark-Mahoning 
was the State's largest producer, shipping 
both acid and metallurgical grades to con- 
sumers. Hastie Mining Co. also reported 
shipping some metallurgical-grade fluor- 
spar from stockpile to consumers. Produc- 
tion dropped about 11% during the year, 
while average value per short ton increased 
about 7%. 

In August, Ozark-Mahoning pared its ex- 
ploration program in half and reduced out- 
put at its mines to one shift per day, re- 
sulting in the layoff of 22 employees. Rea- 
sons cited by the company for the cutbacks 
were increasing costs and market pressures 
from low-cost foreign imports. In November, 
the company cut its exploration program to 
one drill and laid off more hourly and 
salaried staff. 

Gem Stones.—As in previous years, the 
value of mineral specimens hobbyists and 
dealers collected was estimated to be 
$15,000. Most of the State's mineral speci- 
mens were collected in the Illinois fluorspar 
district and included barite, calcite, fluorite, 
galena, and sphalerite. 

Gypsum (Calcined).—Crude gypsum min- 
ed in nearby States was processed at the 
National Gypsum Co. plant in Waukegan. 
Production jumped 29% during 1985 be- 
cause of the continued strong demand for 
wallboard by the construction industry. 

Iron Oxide Pigments (Finished).—Four 
companies manufactured iron oxide pig- 
ments for use in paint and coatings. Manu- 
facturers were Pfizer Inc., Minerals, Pig- 
ments & Metals Div., at East St. Louis in St. 
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Clair County; Prince Manufacturing Co. at 
Quincy in Adams County; George B. Smith 
Color Co. at Maple Park in Kane County; 
and Solomon Grind-Chem Service Inc. at 
Springfield in Sangamon County. Ship- 
ments were nearly 28,600 short tons, valued 
at about $24.2 million. 

Lime.—Nationally, Illinois ranked sev- 
enth of 36 States in lime production. Two 
companies operated plants in Cook County. 
Marblehead Lime Co. had operations at 
South Chicago and Thornton, and Vulcan 
Materials Co. had a plant at McCook. Pro- 
duction and value increased about 6% and 
71%, respectively. Both companies produced 
quicklime and hydrated lime. Marblehead, 
headquartered in Chicago, was the second 
leading producer of lime in the United 
States, operating plants in Illinois, Indiana, 
Michigan, Pennsylvania, and Utah. Marble- 
head's South Chicago plant was the seventh 
largest producing lime plant in the United 
States in 1985. 

Lime consumption in Illinois from all 
domestic sources totaled 655,000 short tons; 
519,000 tons of quicklime and 137,000 tons 
of hydrated lime. The State ranked third in 
the consumption of hydrated lime. 

Peat.—lIllinois ranked fourth of 21 States 
in peat sales. Production increased slightly 
during 1985, with value climbing about 9%. 
Average value per short ton of peat increas- 
ed $2.59 compared with 1984 figures. Pro- 
duction was by five companies harvesting 
bogs in the northern part of the State in 
Cook, Lake, and Whiteside Counties. Most 
of the peat was sold in packaged form. Reed- 
sedge was the predominant type of peat 
mined, with lesser quantities of hypnum 
and humus. Most of the peat sales was for 
general soil improvement. 

Perlite (Expanded). — Illinois ranked fifth 
of 31 States in sales of expanded perlite. 
Sales increased slightly during the year. 
Value per short ton increased $6.99 com- 
pared with 1984 figures. 

Crude perlite mined in the Western Unit- 
ed States was expanded by three companies: 
Silbrico Corp. in Cook County; Strong-Lite 
Products Corp. of Illinois in De Kalb Coun- 
ty; and Manville Products Corp. in Will 
County. Expanded perlite was used for agri- 
cultural purposes, cavity fill insulation, con- 
crete and plaster aggregates, fillers, low- 
temperature insulation, and roof insulation 
board. 

Sand and Gravel.—Construction. —Con- 
struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
even-numbered years only; therefore, this 
chapter contains only estimates for 1985. 
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Data for odd-numbered years are based on 
annual company estimates made before 
yearend. 

Sand and gravel mined for construction 
purposes was estimated to have increased 
about 296, or to 26.6 million short tons in 
1985. Average value per ton was estimated 
to have increased $0.10. 

Industrial.—Illinois was the Nation's 
leader in industrial sand production. Six 
companies operated eight pits in La Salle, 
Mason, and Ogle Counties. Five were oper- 
ated in La Salle County, which led the 
State's production. About 35% of the State's 
industrial sand was used in glassmaking. 
Other major uses were foundry applications 
and hydraulic fracturing. Industrial sand 
used in hydraulic fracturing commanded 
the highest average price per short ton, 
$24.39. The average f.o.b. price for all indus- 
trial sand produced in the State was $14.08. 
About 79% of the industrial sand was ship- 
ped to consumers by truck; the rest by rail 
and waterway. 

Slag—Iron and Steel.—lIllinois ranked 
10th of 26 States in processed iron and steel 
slag sales. Three companies, Heckett Co., 
International Mill Service Co., and St. Louis 
Slag Products Co., processed slag from iron 
and steel furnaces in Alton, Chicago, Gran- 
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ite City, and Peoria. Sales and value of sales 
dropped about 3% and 24%, respectively. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; the 1984 chapter gave estimates. 
Data for even-numbered years are based on 
annual company estimates made before 
yearend. 

Crushed.—Limestone and dolomite, the 
only rock types produced in Ilinois during 
1985, were quarried and crushed by 89 
companies and government agencies at 160 
quarries in 52 of the State’s 102 counties. 
Cook County led in production, followed by 
Will, St. Clair, Hardin, La Salle, Lee, Kan- 
kakee, and Union Counties. Production 
from each of these counties was in excess of 
1 million tons, and collectively they repre- 
sented nearly two-thirds of the total State 
output. Nearly 91% of the crushed stone 
was shipped by truck; and railroads, water- 
ways, and other unspecified methods repre- 
sented the remainder. 

In 1985, the U.S. Bureau of Mines began 
compiling crushed stone production statis- 
tics by districts for some States. Table 6 
presents end-use data for crushed stone 
produced in the four Illinois districts that 
are outlined in figure 2. 


Table 5.— Illinois: Crushed stone! sold or used by producers in 1985, by use 
(Thousand short tons and thousand dollars) 


Coarse aggregate (-+ 1-1/2 inch): 
Macadam 


Riprap and jetty store 
Filter r.... ee he 


Bi inous surface-trea 


ballast 
Fine aggregate (-3/8 inch): 


ne sand, concrete ______________________ 
Stone sand, nous} mix or sea 


Agricultural 
annen and 


Othe 


ee. 
tment aggregate 


Agricultural limes tonnen 
Poultry grit and mineral food 
i metallurgical: Cement manufacture 


Whiting or whiting substitute. 
er fler or e — U(—-——————— n» 
Other miscellaneous 


Quantity Value 
ute a dd 88 1,617 5,828 
Mc ͤ ((T 887 3,471 
Co aqu DRESSER ERR e 8 
MM MS TC DER 3,371 14.772 
MEM MORBI 8 8,103 14,180 
TOP ee 8 1,120 4,379 
"FT 980 9,924 
1117 SPECIES TERRE 48 W 
JJ 8 50 232 
cal aca N é 638 2,240 
mc ccc E 8 8,511 80,323 
JJ S M PIENE 2,216 1,148 
moll eie ⁵ ⁵⁵⁵⁵Äs? 808 1, 
e eget 8 595 2,181 
Nu SEMEN RUP NU. 8,098 11,027 
D MUERE E EEN 67 675 
dung s o ne PANS Pee ce 2,577 6,551 
Ra Rega fot Ce es EEE A 23 95 
E el eee aa athe EA 434 11,558 
NM SO eT ]ðVLjſ 8 684 3,687 
EAEN E ey OC 10,648 40,138 
S ee S 541,044 164,117 


W Withheld to avoid disclosing company proprietary data; included with Other miscellaneous." 


!Includes dolomite and limestone. 
3Includes stone used for terrazzo and ex 


posed aggregate and other construction and maintenance p 


urposes. 
*[ncludes stone used for lime manufacture, flux stone, chemicals, roofing granules, waste material, sulfur oxide 
removal, other uses not listed, and value indicated by symbol W. 
“Includes production reported without a breakdown by end use and estimates for nonrespondents. 
5Data do not add to total shown because of independent rounding. 
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Table 6.— Illinois: Crushed stone sold or used by producers in 1985, 
by use and district 


(Thousand short tons and thousand dollars) 


u District 1 District 2 District 3 District 4 
ae 
Quantity Value Quantity Value Quantity Value Quantity Value 
Coarse aggregate (+ 1-1/2 inch) 1,894 4,989 196 694 446 1,981 476 1,679 
aggregate, 3 5,145 20,917 395 3,907 1,191 5,332 1,842 7,099 
Fine aggregate (-3/8 inch) 648 2,210 18 W 23 124 47 W 
Combined coarse and fine 
6— 5,679 19,685 1,148 4,276 1,133 4, 458 3,527 12,045 
Other construction 17 82 1 21 38 61 142 144 
Agricultural 544 1,703 443 1,989 687 9,625 1,491 4,885 
Cement manufacture W W oe: MY W W W 
Lime manufacture a koe W "e shes W W 
Flux stone W W kim 2 cues A W W 
Sulfur oxide removal mr co 8 E W W 
Whiting or whiting substitute 23 95 m e = im — zs 
Other fillers or extenders ...... E WE W W W W W W 
granulee |... DON age W W m ees W W 
Other miscellaneous 2,128 494 11,987 1,108 9,531 1,214 8,624 
Other unspecified! _______ 8,774 32,702 984 4,184 205 685 2,460 
Totals?k?᷑ 23,103 85,120 3,686 27,007 4,831 19,955 9,424 82,036 


W Withheld to avoid disclosing company proprietary data; included with “Other miscellaneous." 
1Includes production reported without a breakdown by end use and estimates for nonrespondents. 
*Data may not add to totals shown because of independent rounding. 


Dimension.—The State's only dimension 
Stone producer sold limestone in irregular 
shapes and blocks and cut stone for flagging 
and other construction uses from a quarry 
near South Elgin. The firm also produced 
crushed limestone for the construction in- 
dustry. 

Sulfur (Recovered).—Sulfur was recov- 
ered at petroleum refining operations of 
five companies in four counties—near Rob- 
inson in Crawford County, Lawrenceville 
in Lawrence County, Hartford in Madison 
County, and Chicago and Joliet in Will 
County. Sales totaled about 194,000 metric 
tons in 1985. Average value increased 
$15.24 per metric ton. 

Tripoli.—Illinois ranked first of two 
States producing tripoli. Two companies, 
Illinois Minerals Co. and Tammsco Inc., had 
operations in Alexander County, the south- 
ernmost county in the State. Production 
increased very slightly during 1985. Pre- 
pared tripoli sales increased about 6%, but 
average value dropped $6.52 per short ton. 
Most tripoli sales were for fillers for the 
paint, plastics, and rubber industries. Less- 
er quantities were sold as abrasives for 
buffing and polishing compounds, soap, and 
toothpaste. 

Since being purchased in 1984 by K & W 
Engineering Co. of Nashville, TN, Tammsco 
expanded its plant storage capacity, added 
a liquid petroleum backup system, and 
erected a new office building near the plant. 

Vermiculite (Exfoliated).—W. R. Grace 
& Co. and Strong-Lite Products exfoliated 
vermiculite from out-of-State sources at 
their plants in Du Page and De Kalb Coun- 


ties, respectively. Sales and value of sales 
dropped about 16% and 25%, respectively. 
Major sales were for loose-fill insulation 
and fireproofing. Other sales were for con- 
crete and plaster aggregates, agricultural 
purposes, and block insulation, and as a 
texturizer. International Vermiculite Co. 
did not report any production from its 
Girard plant in Macoupin County in 1985. 


METALS 


Copper, Lead, Silver, and Zinc.—All of 
the State's base metal production came as 
byproducts from Ozark-Mahoning's fluor- 
spar operation in Hardin and Pope Coun- 
ties. Production of all commodities except 
silver decreased. 

Iron and Steel.—Illinois ranked fifth of 
11 States in pig iron shipments. Shipments 
dropped almost 4% and value nearly 8% in 
1985. The State's steel industry continued to 
contract as it had in recent years as steel 
companies restructured operations to cut 
costs and remain competitive in a market 
affected by foreign imports. 

National Steel Corp. began streamlining 
operations and announced it would reduce 
management and labor jobs by 2,500 em- 
ployees by 1988. The work force at the 
Granite City plant would be reduced by 
20%, or 780 jobs, through retirements and 
normal attrition. The other job losses would 
occur through attrition at the company’s 
plants in the Detroit and Chicago areas. 
Although costs were to be reduced in sever- 
al areas, the firm intended to remain com- 
petitive and continued its capital invest- 
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ment program. A new 250-short-ton ladle 
furnace and supporting equipment were 
orderod from Nippon Kokan K.K. for the 
Granite City mill, along with a molten-steel 
surface level control system for the continu- 
ous casting operation. Advanced computer 
technology was also to be applied to the hot- 
strip mill, basic oxygen furnaces, blast fur- 
naces, and continuous caster. 

Laclede Steel Co. planned to spend $8 to 
$9 million for electronic controls for its 
continuous caster at the Alton plant over 
the next 14 months. The improvements 
were expected to lower production costs and 
to expand its continuous casting ability by 
about 5%. 

United States Steel Corp. began to ex- 
pand the product line at its South Works 
plant in Chicago to include 19 intermediate 
and heavy, wide-flange structural steel 
shapes for the building and bridge construc- 
tion industry. These products were formerly 
available only from foreign producers or 
had to be specially fabricated by domestic 
firms. 

Dallas-based Keystone Consolidated In- 
dustries Inc. sold its steel division in Chica- 
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go Heights late in 1985 to a group of private 
investors. The new company was to be 
called Chicago Heights Steel, and the for- 
mer Keystone plant was expected to reopen 
in early 1986. 

Other Metals.—Olin Corp. completed the 
$25 million expansion program at its East 
Alton brass mill. Key equipment included 
in the expansion and modernization includ- 
ed a computer-controlled, highly automated 
mill, a horizontal annealing line utilizing a 
hydrogen atmosphere that was designed to 
produce an oxide and stain-free surface on 
the metal; two bell annealing facilities that 
utilize a hydrogen-nitrogen atmosphere, de- 
signed to produce metal free of stains and 
surface oxides with uniform metallurgical 
properties; and a full-width double loop 
slitter for improved winding capabilities. 
The expenditure was part of an ongoing 
investment program. In 1983 and 1984, the 
company spent $18.6 million and $32.8 mil- 
lion, respectively, to upgrade equipment.‘ 

1 Mineral Officer, Bureau of Mines, Minneapolis, 

eee assistant, Bureau of Mines, Minneapolis e 
Wa lineis Blasting Certification, V. V. 3, No. 1, Feb. 


4 American Metal Market. Olin 9 IM Expan- 
sion at Brass Mill in East Alton, IL. May 9,1 


Table 7.—Principal producers 
Commodity and company Address Type of activity County 
Abrasives (manufactured): 
Exolon-ESK (OoOoOo --- Box 412 Plant Putnam. 
Hennepin, IL 61327 
Cement: 
Dixon- uette Cement Inc., a sub- 6428 Joliet Rd. Quarry and plant Lee. 
BOAT Prairie Materials Sales Countryside, IL 60525 
FFF. Box 442 Quarry, clay pit, La Salle. 
Centex La Salle, IL 61301 plant. 
Lone Star In Inc., Cement Box 90765 NINE, |. ET Do. 
and on Materials Group. Houston, TX 77290 
Missouri Portland Cement Co., a divi- 7711 Carondelet Ave. Plant Massac. 
sion of H. K. Porter Co. Inc. St. Louis, MO 63105 
DU xu hiec E 7 ( Sena oe Quarry- ------ Hardin. 
Absorbent Clay Products Co Box EA ; Pit and plant Pulaski. 
Lowe's Southern Clay Ine 348 South Columbia ee") eo Do 
South Bend, IN 46624 
Richards Brick Co 284 Springer Ave nct erm Bond. 
Streator Brick S In West oc . d Livingston 
tor Brick Systems Ine est ----d0 -- ivi j 
Streator, IL 61364 
Fluorspar: 
exon ipa 5 Cave In Rock, IL 62919_ _ _ _ 888 i ES 
Ozark-Mahoning Co^ ““!“ ndergroun Hardin ope 
Rosiclare, IL 62982 mines and plant 
Gypeum (calcined): 
ational Gypsum C0o 2001 Rexford Rd. Pant Lake. 
Charlotte, NC 28211 
Iron oxide pigments (finished): 
Pfizer Inc., Minerals, Pigments & 235 East 42d St. e St. Clair. 
Metals Div. New York, NY 10017 
Prince Manufacturing G 700 igh St. 345260 ccs Adams. 
Bowmanstown, PA 18030 
Iron and stee 
Granite City Steel Div. of National Box 365 Iron and steel Madison. 
Steel Corp. Granite City, IL 62041 furnaces. 
Interlake Inne 13500 South Ps Ave. um 00 — eee Cook. 
Riverdale, 
LTV Steel Coo 2-2 --- 1641 GH Rep ublic Bldg. ee MO ec iac Do 
Cleveland, OH 44101 


See footnotes at end of table. 
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Table 7.—Principal producers —Continued 


Commodity and company 


Lime: 
Marblehead Lime Co., a subsidiary of 
General ics Corp. 


UNOCAL Corp. (formerly Union Oil 
Co. of California). d 


Tripoli: 
Tllinois Minerals Co., a subsidiary of 
Georgia Kaolin Co. 


Strong-Lite Products Corp. of Illinois? 


1Also barite, copper, lead, silver, and zinc. 
2Also expanded perlite. 


Address 


800 Tur eee St. 


Joliet Ba. and 684 St. 
McCook, IL 60525 


2018 South An Bivd. 
IN 


Fort W 
Route 8 
Morrison, IL 61270 


Joliet IL 60434 
$900 South Hiver RÀ. 
Hodgkins, IL 60525 


121 West Park St. 
Tremont, IL 6 


1120 Oak 
De Kalb, IL 60115 


Type of activity 


Pit and plant 
Pits and plants 
Pit and plant 
Pits and plants .. .. 


The Mineral Industry of 
Indiana 


This chapter has been pre repared under a Memorandum of Understanding between the 
e 


Bureau of Mines, U.S. 


partment of the Interior, and the Geological Survey, Indiana 


Department of Natural Resources, for collecting information on all nonfuel minerals. 


By William A. Bonin? 


In 1985, Indiana's nonfuel mineral pro- 
duction, including large cement and lime 
shipments, was valued at nearly $308 mil- 
lion. Value increased 3.3% in 1985 over that 
of 1984, following 17% gains in both 1983 
and 1984. 

The State was ranked first nationally in 
building stone production and in masonry 


cement shipments. Indiana was also ranked 
third in peat and slag sales; seventh in 
gypsum production; and eighth in lime 
production. The State continued as the 
Nation’s leading steelmaker and was rank- 
ed seventh among the 16 aluminum pro- 
ducing States. 


Table 1.—Nonfuel mineral production in Indiana’ 


1984 1985 
Mineral Value Value 
Quantity (thou Quantity (thou- 
sands) sands) 
e oo os ee thousand short tons 3653 3$2,085 740 $2,776 
Gem tonii ß oe ee, oer ha NA 1 NA 1 
ite ec See ee thousand short tons 61 1,358 54 W 
Sand and gravel: 
ION ume Eee lec M LE EA M i do- 16,071 44, 744 *18,600 *55,800 
„ a a IET ene ee ee oh do 194 1,129 182 1.209 
ne: 
JJͥͤͥͤͥũͥũ ³⁰ . ³ K 88 do... 265700 €99,400 323,384 381,119 
Dimension... ~~... ~~~ do... 159 *14,269 188 20,186 
Combined value of abrasives (natural), cement, » clays (fire clay, | 1984), 
gypsum, lime, stone (crushed marl, 1985), and value indicated 
MLW soacra a XX 130,250 XX 141,863 
Toul teur e XX 293,236 XX 802,954 
5 NA Not ute W Withheld to avoid disclosing proprietary data; value included with Combined 
ue" figure. 


Production as by mine shipments, sales, or marketable production (including consumption by producers). 


"SExcludes fire clay; value included with “Combined value" figure. 
*Excludes marl; value included with “Combined value" figure. 
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Exploration Activities.—The final plan 
for future management of the Hoosier Na- 
tional Forest (HNF) was released. The plan 
addressed the increasing interest in explo- 
ration, particularly for oil and gas, in the 
HNF where 92% of the mineral rights were 
federally owned. Oil and gas lease applica- 
tions had been received for more than 80% 
of HNF's 188,000 acres by 1982. In 1983, the 
U.S. Bureau of Land Management halt- 
ed further lease applications pending com- 
pletion of the forest management plan. 
According to the plan, "An analysis of the 
potential for mineral development deter- 
mined that the forest has some potential for 
limited oil and gas production. The demand 
for other minerals is very low and will be 
handled on a case-by-case basis. Safeguard- 
ing standards and guidelines have been in- 
corporated into all alternatives to protect 
resource values and yet provide minerals.“ 
The highest probable level of surface dis- 
turbance from oil and gas development was 
estimated at 72 acres for drillsites and 
roads. Revenues generated from develop- 
ment, based on production of 112,000 bar- 
rels of oil per year and a small quantity of 
byproduct natural gas, were estimated at 
$218,000 for the U.S. Treasury and $107,000 
for the counties. Areas expected to be affect- 
ed by oil and gas development were the 
Dutch Ridge Dome (T7N RIE, T6N RIE) 
and the German Ridge (Section 21, T6S, 
R2W). 

Legislation and Government Pro- 
grams.—In December, legislation was pre- 
filed on changing the land reclamation and 
permit system for mineral aggregate pro- 
ducers. In 1985 and previously, the only 
Statewide regulation of mining applied to 
coal, clay, shale, and oil shale. Under the 
prefiled bill, sand and gravel and crushed 
stone producers will be required to obtain a 
permit from the State's Department of Nat- 
ural Resources (DNR), Division of Reclama- 
tion. The stipulation will apply to both 
existing and new operations. In addition, a 
reclamation plan and performance bond 
will be required if the bill is enacted. Also in 
1985, a bill (S.B. 300) appropriating $10 
million for research and development in 
utilization of medium-sulfur-content coal 
(1.5% to 3%) was introduced. This bill died 
in committee. However, interest in research 
on cleaner burning coal continued, particu- 
larly by the State's coal producers, electric 
utilities, and industrial-commercial con- 
sumers. In a $6.2 million project, utility- 
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flue-gas desulfurization was tested at the 
Stout Station of Indianapolis Power & Light 


Table 2.—Nonfuel minerals produced in 
Indiana in 1984, by county? 


Minerals produced 
County in order of value 
Adams Sand and gravel. 
Allen Sand and gravel, peat. 
Bartholomew Sand and gravel. 
Boone Do. 
Carroll Do. 
UT MONROE Cement, clays, sand and 
gravel. 
Clark Cement, sand and gravel, 
clays. 
Clay ------------ ys. 
Clinton Sand and gravel. 
Dearborn Do. 
De Kalbd Do. 
Delaware Do. 
— EE TN Clays. 
FFF Sand and gravel. 
Fayette Do. 
PPT Do. 
Fountain Sand and gravel, clays. 
S Sand and gravel. 
Fultoõonnn ---- Sand and gravel, peat. 
Gibson __ --------- Sand and gravel. | 
Grant Do. 
Greene Do. 
Hamilton Sand and gravel, peat. 
Hancock. kk Sand and gravel. 
Farragon pe es ieee S Do: 
enry _________-_ i 
Huntingio noc ws add and 1, clays 
un noa co and gravel, clays. 
„„ Sand end prese peal 
asper___________ and gravel, pea 
Jay_____________ Sand and gravel. 
Jo. T1. Do. 
RA 8 Do. 
6 Do. 
dca i e. 
La Porte Sand and gravel, peat 
Lawrence Cement. 
Madison Sand and gravel, peat. 
Marion Sand and grave 
Martin G 25 
F ypsum. 
Miami Sand and gravel. 
Montgomery ......- Do. 
Morgan Sand and gravel, clays. 
N oble . Sand and gravel. 
Ohlo nsnm Do. 
8 Abrasives. 
Owen Sand and gravel 
Parke ___________ Do. 
Porter Do. 
Putnam Cement, clays, sand and 
gravel. 
Randol hb Sand and gravel. 
St. Josep Do. 
Shelby: Do. 
Starke Do. 
Steuben Do. 
cane 1 po 
ppecanoe ________ : 
Union Do. 
Vermil lion Sand and gravel, clays 
%% Sand and gravel. 
Wabash __________ Do. 
Warren Do. 
Wayne .------ Do. 
Wells... .--.-- Peat. 
Whitley __________ Sand and gravel. 
Undistributed?_____ _ Stone (crushed and broken), 
stone (dimension), gem 
stones. 


1No production of nonfuel mineral commodities was 
re for counties not li ; 
ta not available by county for minerals listed. 
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Table 3.—Indicators of Indiana business activity 


19827 1983 1984P 
smp oymeni and labor force, annual average: 
Hom a a as onu 8 thousands 5,414 5,492 5,4 
Total civilian labor forte do 2,578 2,621 2,735 
Unemploymenntithull 222222222-2 percent. 11.1 8.6 7.9 
Employment (non agricultural): 
Mining total. mc no e Aou mm / Ed thousands 9.7 10.2 10.2 
Nonmetallic minerals except fuel do- 2.7 2.8 2.9 
e , c ei do- 6.1 6.6 W 
Manufacturing totalldll! „ do... 581.6 620.5 610.3 
metal industries Occo 82.4 80.2 74.5 
Stone, clay, and d inae products ~- . do... 18.3 18.9 18.6 
icals and allied products __________.__-_____ do... 29.0 29.7 29.6 
Petroleum and coal products -------------------- do- 4.0 4.1 4.1 
Construction nnn do- 74.8 79.4 89.1 
Transportation and public utilities do— 102.6 105.6 109.4 
Wholesale and retail trade do____ 466.4 488.6 509.7 
Finance, insurance, real estate do ..- 101.4 103.3 105.9 
CE VLCC nan ⁰y x ee nce LA DE do- 366.1 386.6 408.6 
Government and government enterprises do— 327.0 328.1 833.6 
e RED ae do... 322095 2,122.8 2,176.8 
Personal income: 
DIEI o co n Mu i ULL E millions $58,925 $65,234 $68, 
J oen nR pt t ue 8 $10,765 $11,878 $12,446 
Hours and earnings: 
Total average weekly hours, production worketr s 41.0 41.7 40.9 
Total average hourly earnings, production workers $10.1 $10.4 $10.7 
Earnings by industry: 
Farm income... -------------—----———-——-————— millions -$147 $932 $619 
SS ˙ ⁵ð²?ê᷑; a udi ue a ee e do- $42,447 $46,459 $49,278 
INING (OCA) oso e aaa ne CL dus do— $407 $413 $463 
Nonmetallic minerals except fuels... do... $64 $71 
Mg o t ccu eer LR ean REN ae do. $264 $311 $307 
Oil and gas extraction ------------------------ do— $85 $97 $86 
Manufacturing total_______._________-____-_-_-- do_ ___ $15,510 $17,306 $17,841 
i metal industries do— 805 2, 868 $2,821 
Stone, clay, and p producta uem eem do— 52 8485 8495 
Chemicals and allied products... do ... $1,059 $1,116 
Petroleum and coal products ~- ----------------—-- do... $175 $184 $192 
Construction kk „ — $2,396 $2,593 $2,830 
Transportation and public utilities - do— $3,143 ,989 $3,603 
Wholesale and Tuer! oe ccc do— 6,518 $6,997 416 
Finance, insurance, real estate do- 1,927 $2,042 2,302 
ae Oe EEE I E RI se euet Li m do... ,850 ,629 : 
Government and government enterprises do... $5,543 $5,881 313 
Construction activity: 
Number of private and public residential units authorized 16,131 18,998 23,016 
Value of nonresidential constructionnh⁶ño 2. millions $875.2 $1,122.7 $1,445.0 
Value of State road contract award do- $165.3 3 $329.9 
Shipments of portland and masonry cement to and within the State 
thousand short tons 1,216 1,824 1,429 
Nonfuel mineral production value: 
Total crude mineral value _________._______________ millions 8250.5 8293.2 3303.0 
Value pèr capita ` oAiAyA A o AAA V a es $46 $55 
PPreliminary. ‘Revised. W Withheld to avoid disclosing company proprietary data. 


!Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 


Data do not add to total shown because of independent rounding. 


31988 data based upon 16,000-place sample; 1984 and 1985 data based upon 17,000-place sample. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 


U.S. Bureau of Mines. 


Co. in Indianapolis. The pilot-scale project 
used a process developed by Ebora Interna- 
tional Corp., which simultaneously removed 
sulfur and nitrogen oxides from flue gases 
with electronbeam irradiation. 

Research in industrial minerals by the 
Indiana Geological Survey (IGS) assisted 
K.P.T. Inc., Bloomfield, Greene County, in 


the development of a ceramic tile manu- 
facturing plant; Yellow Banks Clay Prod- 
ucts Inc., Huntingburg, Dubois County, in 
the expansion of its product line to include 
calcium carbonate fillers; and Calcium 
Products Inc., Swayzee, Grant County, in 
the startup and operation of a fine-grind 
limestone plant. 
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Figure 1.— Total value of nonfuel mineral production in Indiana. 


Moreover, information on IGS research 
and file data was of particular interest to 
the industry during the year, especially 
brightness measurements on the limestone 
and dolomite of the State. IGS drilling of a 
reef in Grant County and examination of 
deep rock sections in limestone and dolo- 
mite quarries added to the basic knowledge 
of the State’s limestone and dolomite re- 
sources. IGS physically tested rock samples, 
and had one of only three machines in the 
United States for testing dimension stone 
resistance to abrasion by foot traffic (ASTM 
C-241). The Elliott Stone Co. Inc. at Bedford 
quarried and cut all the limestone stair 
treads produced in the world-famous Indi- 
ana Building Stone District—the Blooming- 
ton-Bedford District of southern Indiana in 
Monroe and Lawrence Counties. 


For the coal sector, IGS reports on coal 
resources and mining in Gibson, Sullivan, 
and Vigo Counties were completed or pub- | 
lished during 1985, and mapping of surface 
and underground coal mines of Indiana, 
cooperatively with the Division of Reclama- . 
tion and the DNR, continued. The IGS core- 
drilling program continued gathering infor- 
mation on the quality, thickness, and extent 
of deep coalbeds and yielded considerable 
information about the complex stratigraphy 
of Pennsylvania rocks. 

The Indiana DNR, Division of Reclama- 
tion, contracted Indiana State University to 
inventory abandoned mine lands. The in- 
ventory would yield information used in 
determining each State’s share of Federal 
funds for abandoned mine lands reclama- 
tion. 
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Figure 2.— Principal mineral producing localities in Indiana. 
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In 1985, the U.S. Government Mineral 
Institute Program entered its first year 
under Public Law 98-409, the State Mining 
and Mineral Resources Research Institute 
Program Act, which followed 7 years of 
activity authorized under title III of Public 
Law 95-87. The new act increased the re- 
quired matching of funds from 1 State 
dollar of each Federal dollar to 1.5 State 
dollars for each Federal dollar in fiscal 
years 1985 and 1986. Thereafter, through 
expiration of authority in 1989, matching 
must be on a 2 to 1 basis. The designation of 
a State institution of higher learning as a 
mineral institute created an administrative 
mechanism for channeling funds to academ- 
ic departments in proportion to their contri- 
bution to mineral-engineering research. 
Under the program, the U.S. Bureau of 
Mines granted $147,000 to the Mining and 
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Mineral Research Institute of Purdue Uni- 
versity at West Lafayette, 1 of the 31 
designated institutes. Purdue continued as 
an affiliate of the University of Missouri at 
Rolla, one of the five generic mineral- 
technology centers in the United States 
with expertise in pyrometallurgy. 

Also in 1985, personnel from the U.S. 
Bureau of Mines Twin Cities (Minnesota) 
Research Center studied blasting vibrations 
at Peabody Coal Co.’s Universal Mine at 
Blanford in Vermillion County. These 
studies were conducted for the U.S. Depart- 
ment of the Interior, Office of Surface 
Mining (OSM), and the Indiana DNR to 
determine the cause of unusual low-fre- 
quency, high-amplitude vibrations affecting 
neighboring homes near the mine. The 
Bureau concluded that changes in blast 
design might lessen the vibrations. 


REVIEW BY NONFUEL MINERAL COMMODITIES 


INDUSTRIAL MINERALS 


Abrasives.—Manufactured.—Jumbo 
Manufacturing Inc. at Tippecanoe in Mar- 
shall County manufactured chilled and an- 
nealed iron shot and grit. The quantity and 
value of production remained essentially 
unchanged from 1984 levels. Chilled iron 
shot and grit comprised 87% of the compa- 
ny's manufactured metallic abrasives. Jum- 
bo Manufacturing also produced gray-iron 
castings. 

Natural.—Hindostan Whetstone Co. ob- 
tained siltstone from the Hopper Quarry at 
Orleans in Orange County. The quantity of 
stone production from the “on demand” 
quarry fell 80% from 1984 production, 
whereas the value of finished stone decreas- 
ed 76%. The special silica stone products 
manufactured at its Bedford plant in Law- 
rence County included cuticle removers; 
discs for table coasters, a new line intro- 
duced in 1984; and sharpening stones. Only 
12 other companies in the United States 
produced special silica stone products in 
1985—9 in Arkansas produced sharpening 
stones; 1 in Ohio produced grindstones; and 
1 each in Arkansas and Wisconsin produced 
deburring media. 

Cement.—Three companies manufac- 
tured cement in Indiana: Coplay Cement 
Co., a subsidiary of Société des Cemento 
Francaise, France; Lehigh Portland Cement 
Co., a susidiary of Heidelberger Zement AG 
of the Federal Republic of Germany; and 
Lone Star Industries Inc., the industry’s 


largest cement manufacturer and the Na- 
tion’s largest importer of cement. Despite 
impressive demand and high-capacity utili- 
zation, aggressive selling continued to de- 
press industry returns; yet shipments of 
portland and masonry cement increased in 
value, 10% and 32.6%, respectively, over 
1984 high levels. 

Coplay manufactured both portland and 
masonry cements at Logansport, Cass Coun- 
ty, and at Speed, Clark County. Lehigh 
manufactured aluminous cement at its 
Buffington Station plant at Gary, Lake 
County, and portland cement at Mitchell, 
Lawrence County. The Buffington Station 
plant was one of only three in the Nation 
that produced the nonportland hydraulic 
cement, also known as calcium aluminate 
cement, high-alumina cement, and cement 
bonds. This cement sets to a high-strength 
concrete in 24 hours. Lehigh also operated a 
distribution terminal at Anderson, Madison 
County. Lone Star Industries manufactured 
both portland and masonry cements at 
Greencastle, Putnam County. 

Clays.—Compared with 1984 levels, the 
quantity and value of common clay and 
shale increased approximately 13% and 
33%, respectively. Common clay and shale 
was produced by 11 companies at 14 oper- 
ations in 10 of Indiana’s 92 counties in 1985. 
Exclusive of unreported fire clay, produc- 
tion was 740,000 short tons valued at nearly 
$2.8 million. The construction industry, the 
biggest user of heavy clay products such as 
brick, lightweight aggregate, portland ce- 
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ment, sewer pipe, and tile, moved at a brisk 
pace throughout the year. For the third 
consecutive year, this increase in output 
continued to reverse the downward produc- 
tion trend that had persisted from 1978 to 
1982. Of the total common clay and shale 
output, 60.3% was used in manufacturing 
portland cement and 21.6% was used in 
manufacturing brick. Other uses included 
animal feed, asphalt, electrical porcelain, 
lightweight aggregate, pottery, and tile. 

In September, K.P.T. broke ground for 
a new ceramic tile plant in Bloomfield, 
Greene County. The $6.2 million facility, to 
be in full production by August 1986, will 
have an annual payroll of $1.6 million and 
employ 60 people. This "greenfield," state- 
of-the-art-equipped, fully automated manu- 
facturing facility will produce 700,000 
square meters of floor, wall, and countertop 
tiles annually. The gas-fired roller kiln was 
designed and built in Milan, Italy, by Welko 
Industries of Milan. The production flow- 
sheet consists of a ball mill, mixer, press, 
glaze line, and a 40- to 50-minute, single- 
fired 1,200° C kiln. 

Yellow Banks Clay at Huntingburg, Du- 
bois County, increased its grinding capacity 
by adding a second Raymond Roller Mill. 
This new and larger mill was added primar- 
ily for fine grinding limestone for calcium 
carbonate fillers. Fire clay production in- 
creased significantly as the company ex- 
panded its markets for clay fillers used for 
animal feed, plastic, pottery, and rubber. 
The raw materials are air driven for drying, 
grinding, separation, and transport to stor- 
age for bulk truck shipments, and for semi- 
bulk shipments (reusable 1-ton supersacks), 
or the bagging operation. NERCO Coal Co., 
near Dugger in Sullivan County, was using 
black shale to produce a black filler. 

At yearend, Glen-Gary Corp. at Brazil in 
Clay County was closing, and several poten- 
tial buyers had expressed interest in the 
plant. The company produced several colors 
of face brick. The plant, which employed 
125 workers, purchased common clay and 
shale and fire clay from within the county. 
Annual capacity was 300,000 bricks. Also 
experiencing difficulty in Brazil was Tecot- 
ta Industries Inc., which purchased the 
former plant of Logan Clay Products Co. 
last year. Tecotta Industries had planned to 
manufacture floor tiles with purchased 
clays at the 600-ton-per-month-capacity 
plant. 

Fluorspar (Processed).—National Bri- 
quetting Co. at East Chicago in Lake Coun- 
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ty, one of five U.S. companies using foreign 
acid-grade filter cake, produced briquets for 
flux in steel furnaces. Several other bri- 
quetting plants were idle. Although ship- 
ments increased in 1985, reduced steel mill 
operation curtailed production. Indiana's 
fluorspar use decreased slightly from 1984 
consumption. 

Gypsum.—National Gypsum Co. and 
USG Corp. produced crude gypsum from 
underground mines in Shoals in Martin 
County. Both companies calcined crude gyp- 
sum, called land plaster, to stucco for manu- 
facturing wallboard and plasters. Ground 
crude gypsum was also sold for use as 
“cement rock,” a set retardant; and as 
agricultural land plaster, a soil conditioner. 
Lesser amounts were sold for making glass 
and for animal feed, a debloating additive 
for forcefed livestock. USG also operated a 
wallboard plant at East Chicago in Lake 
County using rock from a captive quarry in 
Alabaster, MI. 

Although mine and plant production had 
remained essentially unchanged over the 
past 2 years, the value of calcined gypsum 
increased about 16% in 1985 and 6.4% in 
1984. The State’s wallboard manufacturers 
continued operating at full capacities to 
keep up with demand from the construction 
and housing industries. 

After a 2-year legal battle, the St. Joseph 
County Circuit Court in July cleared the 
way for USG to develop an underground 
mine and wallboard manufacturing plant in 
La Porte County. The Court ruled that the 
zoning change from residential to industrial 
on the 120-acre site was not done arbitrari- 
ly. Nearby property owners had argued that 
the rezoning amounted to “spot zoning,” an 
illegal procedure. 

Lime.—Two Lake County companies pro- 
duced quicklime for steelmaking. Marble- 
head Lime Co. operated a plant for United 
States Steel Corp. (USS) at Buffington Sta- 
tion near Gary; in total output, the Buffing- 
ton operation was the fifth leading individu- 
al plant in the Nation. Inland Steel Co. 
operated a plant near its Indiana Harbor 
Works in East Chicago. Limestone for both 
operations was received by lake freighter 
from captive quarries in Michigan. 

Indiana was the third leading consuming 
State, behind Pennsylvania and Ohio, of 
both lime and quicklime. Each consumed 
more than 1 million tons. Captive lime was 
used mainly in producing steel in basic 
oxygen furnaces. Captive use was down, 
influenced by the steel industry’s trend 
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toward purchasing lime in the open market. 
Other leading lime uses in the State, in 
decreasing order of tonnage, were for wa- 
ter purification, sulfur removal from stack 
gases, and electric-furnace steel. Lime con- 
sumption in the steel industry decreased 
slightly, whereas, environmental uses of 
lime continued to increase. The quantity 
and value of Indiana's quicklime production 
decreased about 5% and 11%, respectively, 
from 1984 levels. 

Peat.—In 1985, six companies produced 
388,000 short tons of peat. Sales, totaling 
54,000 tons, ranked Indiana a distant third 
in shipments behind Michigan and Florida. 
Production and sales decreased 25.596 and 
11.596, respectively, from 1984 levels. Indi- 
ana peat, 77% of which was packaged, was 
used for agricultural and horticultural pur- 
poses. Hyponex Corp. Hamilton County, 
packaged all its product; Millburn Peat Co. 
Inc., La Porte County, the other leading 
producer, packaged almost 90% of its peat. 
The other four active operations sold all 
their product in bulk. Michigan Peat Co., a 
former principal producer in the State, 
abandoned operations at its Rensselaer Bog 
in Jasper County. The company did not plan 
to resume operations. 

Perlite (Expanded).—Four Indiana com- 
panies expanded out-of-State shipments of 
crude perlite for filter aid and for various 
construction industry uses. At wallboard 
manufacturing plants at Shoals, National 
Gypsum and USG produced expanded per- 
lite for use as a lightweight aggregate in 
plaster. Grefco Inc. at Crawfordsville in 
Montgomery County and its 1984 acquisi- 
tion, Chemrock Corp. at Lafayette in Tip- 
pecanoe County, produced concrete and 
plaster aggregate, filters, filter aid, formed 
products, horticultural aggregate, and 
loose-fill insulation from expanded perlite. 

In 1985, 22,300 short tons of expanded 
perlite, valued at $5.5 million, was sold and 
used in Indiana. The quantity produced and 
sold or used remained essentially unchang- 
ed from 1984 levels, whereas the value 
increased by 10.4%. 

Sand and Gravel.—Construction.—Con- 
struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
even-numbered years only; therefore, this 
chapter contains only estimates for 1985. 
Data for odd-numbered years are based on 
annual company estimates made before 
yearend. 

Based on these estimates, 18.6 million 
short tons of construction sand and gravel 
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valued at $55.8 million, f.o.b. plant or mine, 
was produced—an increase of 15.7% and 
24.7%, respectively, over 1984 shipments. 
This tonnage is the highest reported since 
1980, yet 32.6% below the record high of 
1978. In order of volume, the State ranked 
13th in the Nation in 1985, and Indiana’s 
use of construction sand and gravel was 
6,765 pounds per capita. About 87% of the 
State’s production of construction sand and 
gravel was processed; the remainder was pit 


run. 

In 1985, Indianapolis and Marion County 
exemplified the problems and opportunities 
facing the State’s construction aggregate 
producers. With nine active pits and annual 
production worth over $6 million, Marion 
County was to construction sand and gravel 
what Lake County was to steel, and Monroe 
and Lawrence Counties were to building 
stone, but suburban sprawl and zoning 
codes threatened that distinction. After 
moving out of central Marion County, the 
North Carolina-based Martin Marietta Ag- 
gregates Div., the Nation’s second larg- 
est aggregate company, was relegated to 
two county locations—a far northside pit in 
Castleton and a southside pit off Kentucky 
Avenue. As Martin Marietta would mine 
out its Castleton pit by 1988 and smaller 
local operators did the same at their sites, 
the bulk of the metropolitan area’s con- 
struction sand and gravel production would 
move to the outlying Hamilton, Johnson, 
Morgan, and Shelby Counties. Having these 
operations nearby, however, would lower 
construction costs because the price of con- 
struction aggregate doubled for every 30 
miles that it was shipped. Because of ex- 
hausted deposits and preemption of known 
reserves by suburban sprawl or local zon- 
ing, two local companies—American Aggre- 
gates Corp. and Martin Marietta—went un- 
derground to mine crushed limestone, a 
good substitute for gravel. 

Of the more than 100 mined-out gravel 
pits in Marion County, 12 or more served as 
swimmable, boatable lakes bordered by 
housing developments. Bay Development 
Corp., founded to build condominiums along 
old gravel pits that it bought on the north 
side from American Aggregates, had sold 
nearly 200 "condos," some costing as much 
as $300,000, along three former gravel pits. 
American Aggregates had similar plans to 
turn its 1,800 acres of minable land in 
Hamilton County into lake-equipped hous- 
ing subdivisions following mining. 

Indianapolis’ booming economy bode well 
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for the county's construction aggregate pro- 
ducers. American Aggregates, which oper- 
ated six stone and sand and gravel plants in 
Indiana, supplied all the fill and the con- 
crete aggregate for the Hoosier Dome con- 
tractors' and Martin Marietta, which oper- 
ated seven sand and gravel plants and one 
crushed stone operation in the State, ex- 
pected to finish its resurfacing contract at 
Indianapolis International Airport in 1986. 
Also, Martin Marietta would be supplying 
200,000 tons of aggregate for the 40-acre 
parking lot at Purolator Corp.'s new nation- 
al headquarters in Indianapolis and ex- 
pected to supply additional concrete aggre- 
gate for Purolators new office building. 
Meanwhile, Vulcan Materials Co. reported 
a flat year for its operations in the Lafay- 
ette and northeastern Indiana areas. Vul- 
can's asphalt and concrete aggregate pro- 
duction in Indiana was sustained mostly by 
road construction. 

Industrial.—Indiana shipments of indus- 
trial sand, totaling 182,000 short tons in 
1985, was valued at $1.2 million, f.o.b. plant. 
From 1984 levels, the volume of shipments 
decreased 6.2%, whereas the value increas- 
ed 7.1%. Unimin Corp. at Michigan City, La 
Porte County, produced primarily glass 
sand; Crisman Sand Co. Inc. at Portage, 
Porter County, produced refractory sand; 
and Harrison Steel Castings Co. at Attica, 
Fountain County, produced foundry sand 
for its railway steel castings. 

In September, Card Industrial Sand Corp. 
began producing glass sand east of Eliza- 
beth in Harrison County near the Ohio 
River. The 381-acre silica sand mining oper- 
ation, abandoned by the former Ohio River 
Silica Co. in 1975 because of slumping sales, 
required a $1.7 million investment by the 
new owners to return it to production. The 
silica-rich sand was extracted by hydro- 
mining. Most of the production was trucked 
20 miles to New Albany in Floyd County 
and, from there, railed to television manu- 
facturers in Kentucky. Some silica sand was 
also shipped, as far away as Cincinnati, OH, 
to Diamond Shamrock Corp. for manufac- 
turing sodium silicate. Some production was 
also used by area foundries for mold and 
core, and by golf courses in sand traps. The 
company expected to add silica flour to its 
product line in early 1986. Much of the sand 
plant's business under Ohio River Silica 
had been with Colgate-Palmolive Co. at 
Jeffersonville in Clark County, which used 
"silica flour" to make cleansers. Total em- 
ployment was expected to reach 80 with an 
annual payroll of $1 million. Initial annual 
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production, utilizing one shift, was expected 
to be about 175,000 tons. 

Slag—Iron and Steel.—Indiana ship- 
ments of iron and steel slag totaling 3.5 
million short tons were valued at $11.5 
million; quantity and value of sales increas- 
ed over 1984 levels 10.3% and 26.6%, re- 
spectively. Although shipments of construc- 
tion aggregate from iron slag decreased 
14%, steel-slag-aggregate sales increased by 
a factor of 4.6 over 1984 levels. Blast fur- 
nace slag processors showed decreased 
sales, owing to the lack of availability of 
iron slag to process. In volume, the State 
became the Nation’s third leading producer 
of steel slag for construction materials hav- 
ing ranked 10th in 1984. This volume of 
sales, 3.5 million tons, represented 10% of 
the total 1985 construction aggregate ship- 
ments in Indiana. 

Three companies—Heckett Co. and Vul- 
can at East Chicago and The Levy Co. Inc. 
at Burns Harbor—processed slag as a sub- 
stitute for natural construction aggregate, 
and for road base and fill materials. Levy 


produced air-cooled and expanded iron slag . 


and processed steel slag. Heckett processed 
only steel slag, and Vulcan produced air- 
cooled iron slag. The air-cooled iron slag 
was used mainly for road base and fill 
materials, concrete and asphaltic concrete 
aggregates, and railroad ballast. The 
expanded iron slag was used primarily as 
lightweight aggregate in concrete. Essen- 
tially all blast furnace (iron) slag is eventu- 
ally used. Processed steel slag was used as 
road base and fill materials, asphaltic con- 
crete aggregate, and railroad ballast. About 
one-half the steel slag produced was recy- 
cled to blast furnaces in 1985. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years. The 1984 chapter gave estimates for 
the quantity and value of shipments. Data 
for even-numbered years are based on an- 
nual company estimates made before year- 
end. 

Crushed.—In 1985, nearly 23.4 million 
short tons of crushed stone valued at $81.1 
million was sold, a decrease of 12.4% and 
18.4%, respectively, from the estimated 
1984 levels. Because of the increased use of 
slag for construction aggregate in 1985 and 
the large increase in construction sand and 
gravel production over that of 1984, the 
total volume of construction aggregate sold 
or used in Indiana remained essentially 
unchanged from the 1984 level of con- 
sumption. 
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During its survey and field checks of 
quarries, the IGS found considerable 
changes in the crushed stone industry; how- 
ever, the total number of active operations 
(88) remained nearly as it was in 1983 (89). 
Of the total number, three operations—one 
cement plant and two lime plants—used 
out-of-State stone. Of the remaining 85 op- 
erations, 76 produced aggregate, 5 produced 
ground limestone, and 4 produced cement. 

American Aggregates, Indianapolis' larg- 
est aggregate supplier with 60% of that 
market, was developing underground mines 
at two of its quarries in the city—the 
Harding Street operations, adjacent to Mar- 
tin Marietta's Kentucky Avenue under- 
ground mine on the south side of the city, 
and the 96th Street operation on the north 
side. By midyear, American Aggregates had 
opened two portals into the side of its 
Harding Street quarry and began mining 
limestone for construction aggregate. The 
portals will be lengthened and joined, and a 
room-and-pillar system of mining will be 
employed. The stone taken from the under- 
ground mine will supplement that taken 
from the open pit quarry, which is limited 
by thick overburden. Mine development at 
this operation is about 6 months ahead of 
the underground mine development at the 
96th Street operation. 

Martin Marietta's Kentucky Avenue op- 
erations and American Aggregates’ Hard- 
ing Street operations are near Interstate 
Highway 465, the 52-mile beltway encir- 
cling Indianapolis and most of its 760,000 
inhabitants; American Aggregates’ 96th 
Street operations, within 2 miles of the 
beltway, is in an area of urban expansion on 
the north side of Indianapolis. These three 
aggregate mines would not only be in their 
market area but also under it. American 
Aggregates, like Martin Marietta before, 
was going underground to remain near its 
markets and to get high-quality stone. Sur- 
ficial deposits in the area are typically very 
sandy, and the coarse fraction, like stone 
crushed from some of the bedrock units, 
sometimes falls short of American Society 
for Testing and Materials (ASTM) for Class 
A aggregate. A major expansion of the 
Indianapolis International Airport created 
a large demand for high-quality crushed 
stone. Martin Marietta increased preduc- 
tion at its Kentucky Avenue operation. 

The Erie Stone Co. excavated two large 
tunnels beneath the railroad tracks on the 
south side of its Huntington quarry in 
. Huntington County. The tunnels would give 
access to additional large reserves of reefal 
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dolomite, which would extend the life of the 
quarry considerably. Erie Stone also quar- 
ried reefal carbonates at its Markle Quarry, 
Huntington County, and at its Bluffton 
Quarry, Wells County. 

A major acquisition in 1985 was the 
purchase of five southeastern Indiana quar- 
ries by Koppers Co. Inc. Koppers, which 
owns the Russelville Stone Div. at Russel- 
ville in Putnam County, purchased the 
three Berry Materials Co.’s quarries— 
North Vernon Quarry and Hayden Quarry 
in Jennings County and the Versailles 
Quarry in Ripley County. Koppers also 
purchased the Scott County Stone Co. Inc. 
quarry near Scottsburg. Also for sale in 
1985 was the Clark County quarry of Liter’s 
Quarry of Indiana Inc. 

To obtain additional reserves, May Stone 
& Sand Inc., a division of France Stone Co., 
acquired the abandoned Midwest Aggre- 
gates Quarry near Edgerton in Allen Coun- 
ty. May Stone’s Woodburn Quarry, a short 
distance north of the Edgerton Quarry, had 
limited reserves and additional land was 
unavailable. The Fort Wayne quarry of 
Allen County Aggregates was sold and re- 
named the Allen County Stone Co. Also, in 
1985, Martin Marietta’s Lapel Quarry and 
underground mine in Madison County were 
closed; company property near the site was 
sold, and the site was leased. 

Energy Supply Inc., a coal company with 
Indiana operations headquartered in Dale, 
Spencer County, purchased the bankrupt 
Hy-Rock Products Co. Hy-Rock Products 
had an underground mine and plant at 
Marengo in Crawford County. Rush County 
Stone Co. near Milroy, Ward Stone Inc. 
near Francisville in Pulaski County, and 
Rensselaer Stone Co. Inc. in Jasper County 
had deepened their quarries. Martin Ma- 
rietta was also deepening its Lane Quarry 
at the Ohio River in Clark County. 

The continuing, as well as the potential, 
use for Indiana limestone as scrubber stone 
was again evidenced in 1985. The Rogers 
Group Inc. sold limestone from its Bloom- 
ington Quarry, Monroe County, for scrub- 
ber stone. Most was sold to the Hoosier 
Energy Co. generating plant at Merom Sta- 
tion, Sullivan County. Also, Mulzer Crushed 
Stone Inc., the State’s second largest crush- 
ed stone producer, was considering add- 
ing scrubber stone to its product line. At 
Mulzer’s largest operations at Cape Sandy 
on the Ohio River in Crawford County, the 
rock is about 93% calcium carbonate. This 
characteristic made it suitable for use in 
desulfurizing stack gases resulting from 
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coal-burning, electric-generating stations 
and other industrial facilities. Virtually all 
of the Cape Sandy production was being 
Shipped by barge to markets in Indiana, 
Kentucky, and West Virginia for construc- 
tion aggregates; riprap used by the U.S. 
Army Corps of Engineers along the Ohio 
River; and agricultural limestone, a by- 
product of dry crushing and screening. 
Purdue University planned to install a 
new fluidized-bed (FB) boiler system that 
would use limestone as the sulfur dioxide 
absorbent. State funding would be sought 
from the 1986 legislature. Also, Old Ben 
Coal Co. was planning an FB cogenerating 
System to produce electricity and steam. 
Old Ben's plans included using the electrici- 
ty and selling the steam to customers as far 
as 40 miles from the site. The new Gen- 
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eral Motors Corp. (GM) plant at Fort Wayne 
would also be using FB boilers—two rated 
at 200,000 pounds of steam per hour, the 
largest in the Nation. The boilers would use 
Indiana coal (3.5% sulfur) and, most prob- 
ably, Indiana scrubber stone. 

Another growth area for Indiana crushed 
Stone in 1985 was fine-grind limestone for 
white filler material. Yellow Banks Clay at 
Huntingburg in Dubois County added a 
second and larger roller mill to increase its 
production of calcium carbonate fillers; the 
new fine-grind plant of Calcium Products 
Inc., a joint venture between France Stone 
and Pipe Creek Jr. at the Pipe Creek Jr. 
Quarry in Grant County, was performing 
well, even as demand exceeded plant capaci- 
ty. The rock was a high-calcium reefal 
limestone. 


Table 4.—Indiana: Crushed stone! sold or used by producers in 1985, by use 
(Thousand short tons and thousand dollars) 


Use 


Coerse te (＋ 1-1/2 inch): 


Filer atone” jetty stone 


Fine aggregate (-3/8 inch): 
Stone san bituminous mi 


mix or seal 


Quantity Value 
J SIRA ERTL ORS Pe RES MEN 187 144 
J ek ee RO ae DEO CN 279 1.099 
J ep RH et 214 710 
ES O ores ( ees eee 2 7 
EE O SONUS EP Se ee Seer 1,110 4,302 
SS HORE ⁵¼dn . aye ee 4,985 15,060 
EOD RON C SY rer Mop Pee Re 407 1,146 
jn) Ne ESET 8 901 868 
JJ. ĩðͤ K ⁵ĩ 99 388 
JJ 8 114 414 
c ĩᷣͤ v re ey eee re ê) 3 
S EE E 1,459 5,333 
2 A 1,539 4,931 
JJ 8 1,669 6,355 
FFC 1,223 4,561 
J A ae ce oe 1,307 65,170 
222 eh 8 W 23 
VU DNE W 198 
o K 14 36 
J UE ae, Oe 7,436 
ees any et OTS ea eee Se ome 8 5,93 19, 730 
JJC K 23,884 81,119 


Ww Withheld to avoid disclosing company proprietary data; included with “Other miscellaneous.’ 
oe limestone and dolomite; excludes a minor amount of marl withheld to avoid discloeing company proprietary 


Less than 1/2 uni 


sicctcides staae ened n iaaa earl Cadete) teca und posl eeeregate and stone used for other construction and 
purposes. 


maintenance 


“Includes stone used in cement manufacture, asphalt fillers or extenders, and uses indicated by symbol W. 
5Includes production reported without a breakdown by end use and estimates for nonrespondents. 
*Data may not add to totals shown because of independent rounding. 
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Dimension.—This was another good year 
for Indiana's building stone industry as the 
quantity and value of quarry blocks and 
fabricated stone shipments increased 18.2% 
and 41.5%, respectively, over the estimated 
highs of 1984. Dimension stone, sold or used 
by the State quarries, totaled 2.60 million 
cubic feet, f.o.b. quarry or mill. In 1985, the 
State became the Nation’s leading producer 
of dimension stone, surpassing Georgia— 
the leading producer of both dimension 
granite and marble. 

Indiana dimension stone was practically 
synonymous with the so-called Indiana 
Limestone, the limestone building material 
dominating the national market for over a 
century. The limestone was quarried from 
the Salem Limestone formation in the 
Bloomington-Bedford District of southern 
Indiana. This two-county area—Monroe and 
Lawrence Counties—produced over 90% of 
the State’s total production. Within the 
Bloomington-Bedford District were 8 com- 
panies producing blocks from 14 quarries. 
Three produced only quarry blocks, and five 
were fully integrated. There were six inte- 
grated mills and several independent or 
associated fabricators. 

Some dimension limestone production, 
mostly veneer and flagstone, was also re- 
ported in Franklin, Putnam, and Rush 
Counties. For these four operators, 1985 was 
also a good year as production and value 
increased 35.5% and 33.2%, respectively, 
from 1983 levels when the last full annual 
survey was conducted. The production was 
from other than the famous Salem Lime- 
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stone formation. 

For a number of years, Elliott Stone had 
been using chain saws of French manufac- 
ture. Elliott Stone, which operated four 
saws, introduced the chain saw to the dis- 
trict in 1979. Late in 1985, Evans Quarries 
Inc. began using a French-built Perrier 
chain saw with a 15-foot cutting arm at its 
Palestine Quarry. Also, B. G. Hoadley Co. 
Inc. and Indiana Limestone Co. Inc. planned 
to use a new “band” saw being developed by 
W. F. Meyer Co. of Bedford. It is similar to 
the French-built chain saw, differing in that 
the W. F. Meyer saw cuts with a diamond- 
impregnated rubberized belt rather than 
diamond-capped steel teeth in a chain. Also 
in 1985, Elliott Stone purchased a new 
gallery saw, similar to the Perrier saws, but 
capable of cutting horizontally as well as 
vertically. The company was planning to 
mine dimension stone underground as soon 
as possible. 

In November 1985, Indiana Limestone, 
the State’s leading producer of building 
stone, purchased for redemption the con- 
trolling interest in its stock previously held 
by a New York-based investor group. Indi- 
ana Limestone, in estimated total annual 
sales, was the seventh leading dimension 
stone quarrier in the Nation. 

In 1985, The Proctor & Gamble Co. chris- 
tened its new east downtown headquarters 
in Cincinnati, OH. The massive limestone 
building with twin octagonal towers was 
built with 10,356 pieces of Indiana Lime- 
stone. 


Table 5.—Indiana: Dimension stone sold or used by producers in 1985, by use 


Use 


sto 


ne: 
Ashlars and partially squared pieces 
Other 5l ²²³ AAA ( 8 


Quantity Cubic feet Value 
(short tons) (thousands) (thousands) 


. 114.244 1.576 $6,161 
3 EE 12,200 168 156 
. 26,319 363 5,202 
„ 35,482 489 8,667 
UL Su eee 188,245 2,596 20,186 


! Dressed slabs and blocks for building and construction, monumental, and flagging. 


Sulfur (Recovered).—Elemental sulfur 
was recovered as a nondiscretionary by- 
product from petroleum refining at the 
Amoco Oil Co. refinery at Whiting in Lake 
County. Production, in terms of sulfur con- 
tent, decreased 4.6% from the 1984 level, 
whereas the quantity of shipments decreas- 
ed about 2% while value increased nearly 
9%. 


METALS 


Aluminum.—The Aluminum Co. of 
America (Alcoa) operated a 270,000-metric- 
ton-per-year smelter and a six-rolling-mill 
fabricating plant in Warrick County near 
Evansville in southwestern Indiana. The 
fully integrated facility produced thin- 
gauge sheet used mostly for beverage cans, 
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Alcoa's largest product line. 

Responding to high inventories and weak 
prices, Alcoa reduced its U.S. smelting rate 
from 9196 of rated capacity in January to 
78% by yearend while reducing its Warrick 
Operations from 92.5% to 85% over the 
same period. The higher operating rates at 
Warrick, Alcoa's largest producer of thin- 
gauge sheet, were attributed to its high use 
of recycled aluminum beverage cans and a 
reduction in thickness of can-body stock. 

The Warrick Operations obtained about 
one-third of its metal by recycling beverage 
cans. In 1985, Alcoa collected 263,000 metric 
tons of used aluminum beverage cans in the 
United States for recycling, saving 95% of 
the energy required to produce that alumi- 
num from raw material. In total, 19% of 
Alcoa's U.S. primary capacity in 1985 con- 
sisted of used aluminum beverage cans. 
According to the Aluminum Association, 
97% of all U.S. beverage cans were alumi- 
num, and 33.1 billion were recycled in 
1985—about 51% of aluminum can ship- 
ments. 

At midyear, Alcoa reduced the gauge- 
tolerance range on its can-body stock by 
33% or 0.0002 inch—Alcoa’s third gauge 
reduction. Hence, the company was produc- 
ing more sheet from less aluminum, and 
Alcoa customers were producing more bev- 
erage cans from the same amount of metal. 
Also, the container and packaging sector 
remained the most stable and largest U.S. 
market for aluminum, accounting for 27% 
of the total shipments, and growing by 
about 296 in 1985. 

Despite these factors, the quantity and 
value of ingots cast at the Warrick smelter 
decreased by an estimated 6% and 20%, 
respectively, from 1984 levels. Because of 
an oversupply of primary aluminum world- 
wide, prices declined through the year. The 
average U.S. spot price for ingot dropped to 
49 cents per pound in 1985 from 61 cents in 
1984. In December, Alcoa announced plans 
to close 350,000 tons of its smelting and 
related refining capacity. The specific facili- 
ties and timing were not disclosed by year- 
end. 

In 1985, Alcoa started up its new high- 
speed sheet-coating line at the Warrick 
Operations. Also, the new electromagnetic 
ingot caster was to start in 1986, and 
computer-integrated manufacturing would 
be implemented in 1987 and beyond. 

At midyear, Alcoa idled the No. 1 potline 
at Warrick and announced that the shut- 
down was probably permanent. That line 
was the oldest of six and most expensive to 


207 


operate mainly because of energy costs. 
Alcoa had its own electric-generating facili- 
ty for the rest of the plant but needed extra 
electricity to run the No. 1 potline. Alcoa 
was buying that power from Southern In- 
diana Gas & Electric Co. (SIGECO) and was 
paying a demand fee for having it available 
at all times, even if not used. Alcoa was 
phasing out that contract with SIGECO. 
Although SIGECO's rates were below aver- 
age among public utilities, they were too 
expensive for Alcoa. Because of new tech- 
nology introduced continuously since the 
plant started 25 years ago, the other five 
potlines could produce virtually as much 
metal as the original six lines did. 

Alcoa also operated finishing mills at 
Fort Wayne, Lafayette, and Richmond and 
research facilities at Fort Wayne and 
Richmond. 

Standard Alloys Corp. was planning to 
open a new secondary aluminum smelter in 
Hammond. In July, the smelter construc- 
tion program was on schedule, and the 
company was looking to a September melt- 
ing starting with two furnaces. Standard 
Alloys expected secondary aluminum sales 
to exceed $35 million per year and planned 
to enter the scrap aluminum market. At 
Hammond, Advanced Aluminum Products 
Inc., using state-of-the-art technology, open- 
ed an aluminum minimill in late 1985. A 
portion of the shuttered, former Pullman- 
Standard Inc. plant was converted to a 
continuous process minimill, one of three in 
the United States using this process. The 
Hammond plant produced sheet for automo- 
biles, home siding, and storm windows. The 
facility had enterprise zone status; hence, 
would qualify for tax advantages during the 
first 10 years of operation. 

In January, Alcan Aluminum Ltd. ac- 
quired certain aluminum assets of Atlantic 
Richfield Co.'s (ARCO) aluminum business, 
following court approval of a consent decree 
entered into in late 1984 between the U.S. 
Department of Justice, Alcan, and ARCO. 
Included in the purchase was ARCO's 
160,000-short-ton-per-year rolling mill at 
Terre Haute. 

Sheller-Ryobi Corp., a joint venture be- 
tween Sheller-Globe Corp. (a major supplier 
to the automotive industry) of Toledo, OH, 
and Ryobi Ltd. of Japan (an aluminum and 
zinc diecaster), selected a site near Shelby- 
ville in Shelby County for its manufactur- 
ing facility. The 200,000-square-foot plant 
would produce precision aluminum die- 
castings for the North American automo- 
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tive industry. Ryobi had a 55% interest in 
the newly formed joint venture. 

Beryllium-Copper Alloys.—In October 
1985, Cabot Corp. announced that it would 
sell most of its alloy and metal facilities, 
including its beryllium-copper alloy sector, 
as part of a restructuring plan. The divesti- 
ture reportedly would include its High 
Technology Materials Div. in Kokomo, 
which produced superalloys and its recently 
completed $17 million rolling mill at 
Elkhart. 

Iron and Steel.—A substantial revival for 
the U.S. steel industry, hoped for at yearend 
1984, did not materialize in 1985. U.S. pig 
iron shipments decreased 4.1% and value 
fell 0.7% from 1984 levels. U.S. raw steel 
production decreased 4.696 to 88.3 million 
short tons after 2 consecutive years of 
modest increases over the 33-year low of 
about 74.6 million tons in 1982. Shipments 
were also somewhat below those of 1984, 
retreating to 72 million tons from 73 million 
tons. The industry operated at less than 
two-thirds of capability, and although raw 
steel production exceeded 72% of capability 
in March, it dropped below 60% by yearend. 
Employment, 151,000 workers on wages and 
57,000 on salaries, decreased 11.9% from 
1984 levels—average annual employment 
having declined more than one-half since 
1979. 

Indiana continued to be the leading U.S. 
steelmaker, taking that top position in 1982. 
The State’s pig iron production and value of 
shipments were 15.6 million tons and $3.2 
billion, respectively. Indiana’s market share 
of U.S. pig iron shipments was 31.3%—up 
2.6% from that of 1984. Indiana’s raw steel 
production at 19.7 million tons remained 
essentially unchanged from the 1984 out- 
put, while the State increased its market 
share by almost 1% to 22.3% of total U.S. 
raw steel output. 

Adjustments within Indiana’s steel indus- 
try continued. In April, Chicago-based In- 
land Steel announced a 30% reduction in its 
raw steel capacity to 6.5 million tons annu- 
ally. The reduction, scheduled over an 18- 
month period, would include the closing of 
open-hearth furnaces and rolling mills at its 
Indiana Harbor Works. Permanently idled 
would be 1,050 workers at the No. 3 open- 
hearth shop, 14-inch and 24-inch bar mills, 
and the No. 3 blooming mill. Portions of the 
44-inch hot-strip mill had been closed earli- 
er in the year. The company cited steel 
imports, depressed steel prices, and the 


MINERALS YEARBOOK, 1985 


overvalued dollar for these closings. The 
company further announced that an addi- 
tional 1,000 salaried jobs would be elimi- 
nated by streamlining and computerization 
aimed at reducing its iron and steel produc- 
tion costs by 20% over the next 3 years. 

As Inland Steel idled high-cost capacities, 
however, it modernized to better compete 
with low-cost foreign steel. On December 17, 
the company commissioned its new, $200 
million, continuous casting complex with 
the startup of a new slab caster, the second 
of three units comprising the No. 2 continu- 
ous casting complex. The first, a $26.5 
million ladle-metallurgy station for improv- 
ing quality and productivity, was completed 
in September. The third, a new bloom-slab 
caster, would come on-line in February 
1986. With the permanent closure of the No. 
3 open hearth shop, scheduled for July 1986, 
and full operation of the No. 2 continuous 
casting complex, Inland Steel would be 
casting 80% of its newly reduced capacity— 
6.5 million tons per year. 

Both Bethlehem Steel Corp. at Burns 
Harbor and USS at Gary were installing 
slab casters with startups scheduled for 
1986. Bethlehem’s new slab caster would 
have an annual capacity of 2.2 million tons. 
The company already had a 2-million-ton- 
capacity caster at Burns Harbor. This 
capacity—when added to the 1.2-million- 
ton-capacity bloom caster in Steelton, PA, 
and the 2.9-million-ton-capacity slab caster 
coming on-stream at Sparrow Point, MD, in 
early 1986—would allow Bethlehem to con- 
tinuously cast 60% to 65% of its semifin- 
ished steel. The new USS slab caster would 
be the second at the Gary Works. Its 3.3- 
million-ton capacity would bring the plant’s 
continuous casting capacity to 90%. 

Continental Steel Corp., which emerged 
from chapter 11 proceedings in 1982, again 
filed for creditor protection under chapter 
11 of the Federal Bankruptcy Code. Conti- 
nental Steel produced rod, wire, and wire 
products at its Kokomo plant. 

Lead (Secondary).—U.S.S. Lead Refinery 
Inc., East Chicago, suspended secondary 
lead smelting after exhausting inventories 
of raw materials. Sales ended in November. 
The company cited “too narrow a sp E 
between raw material costs, mainly scrap 
batteries, and the market price of secondary 
lead products for its decision. Additionally, 
U.S.S. Lead Refinery would have had to 
invest up to $400,000 to comply with envi- 
ronmental protection regulations. 

The East Chicago smelter was the only 
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secondary lead smelter operating in the 
Chicago area. The nearest active secondary 
smelters were in Indianapolis and the Twin 
Cities of Minnesota. The normal flow of 
scrap batteries returned to U.S.S. Lead 
Refinery by tolling arrangement would be, 
for the most part, shipped to an Indianapo- 
lis smelter. 

Rare-Earth Metals.—GM, using a GM- 
developed rapid  solidification process, 
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for cars and further expand use and applica- 
tions to other motors. GM expected to mar- 
ket 80% of its neodymium-iron-boron mag- 
net production outside the company. Rare- 
earth permanent magnets were used in a 
wide variety of electrical and electronic 
applications. 


IState Mineral Officer (retired), Bureau of Mines, Pitts- 
burgh, PA. For information contact J. Hill, Bureau of 
Mines, Minneapolis, MN. 


See footnotes at end of table. 


MESE RUNE 3Forest Service, U.S. Department of Agriculture. Final 
planned to produce neodymium Iron boron Environmental Im Statement, and Resource 
permanent magnets at a new plant in Mansgement Plan. oosier National l Forest. For r informa- 

on, con e-Hoosier Natio orest, 35 
Anderson. The company was to preduce the g., Bedford, IN 47421, telephone (812) 215-5987). 
magnets initially for use in starter motors 
Table 6.— Principal producers 
Commodity and company Address Type of activity County 
Abrasives: 
Manufactured: 
Jumbo Manufacturing Inc_ — Box 155, 2900 Center St. Fan Marshall. 
Tippecanoe, IN 46570 
Natural: 
Hindostan Whetstone Co Box 862 Quarry and plant Orange (quar- 
2828 Garvey Lane ry) and 
Bedford, IN 47421 Lawrence 
(plant). 
Aluminum: 
Aluminum Co. of America ~~ — — Warrick Operations Smelter and fabri- Warrick 
Box 10 cating plant. 
Newburgh, IN 47630 
Cement: 
Coplay Cement Co. 2 |... 185 659, Highway 25 West Plant (portland) and Cass. 
Logansport, IN, IN, 46947 quarry. 
Do Speed, IN 4717171 Plant (portland and Clark. 
masonry) and 
quarry. 
Lehigh Portland Cement Co.! Box 97 Plant (portland) and Lawrence 
Mitchell, IN 47446 quarry. 
J§ê— cS B n Station Plant (calcium Lake. 
6401 aluminate). 
CJ AA ee Columbus Ave. Terminal Madison. 
nem IN 46013 (distribution). 
Lone Star Industries Inc.! Box 48 Plant (portland and Putnam. 
88 IN 46135 masonry) and 
quarry. 
Clays: 
General Shale Products Corp- .. — Box 96 Pits and plant Morgan. 
Mooresville, IN 46158 
H ulic-Press Brick Co., Brooklyn, IN 461111 Pit and plant (light- Do. 
ydite Div. weight aggregate). 
Yellow Banks Clay Products Inc.“ Industrial Park, Box 29 Pits, quarry, plant Dubois. 
Huntingburg, IN 47542 (fillers). 
les iv sod eee: : 
National Briquetting Co- 5222 Indianapolis Blvd. FT Lake. 
East Chicago, IN 46312 
N tional Gypsum Co. Box 250 Mon und mine and Martin. 
" s Shoals, IN 47581 lant 
USGCorp? _____________ Box 298 SE 3 3 Do 
e IN 47581 
YYY esee 3501 Canal St. Plant Lake. 
East Chicago, IN 46312 
Iron and steel: 
Bethlehem Steel Corp - ------ Box 248, U.S. 12 Mill (integrated) Porter. 
Chesterton, IN 46304 
Continental Steel Corn 1111 South Main St. Minimill_ ~~ __ Howard 
Box 5049 
Kokomo, IN 46902 
Inland Steel Co 3210 Watling St. Mill (integrated) _ _ _ — Lake. 
Chicago, IN 46312 
LTV Steel Coo 8001 Dickey Rd. Mills (integrated- Do. 
East Chicago, IN 46312 ishing). | 
National Steel Corp., Mid- U.S. 12 Mill (rolling) Porter. 
west Steel Div. Portage, IN 46368 
United States Steel Corp., Gary 1 North Broadway Mill (integrated) Lake. 
Works Div. Gary, IN 46402 
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Table 6.—Principal producers —Continued 


Commodity and company Address Type of activity County 
Inland Steel Co., Indiana Harbor 8210 Watling St. Plant. Lake. 
Works ). East Chicago, IN 46812 
8 Box 689 ho SOO MN EMT Do. 
Peat: i 
K^ rbi Noblesville 2018 South An Blvd. Bogs and plant Hamilton and 
= Co.* heh ade -do J 
Michigan Peat Co. XN 47978 3 asper. 
Milburn Peat Co. Ine Box 296 300 La Porte. 
. La Porte, IN 46350 
- NP Box 25 at Plant Ti ; 
Corp 5466, Highway ppecanoe 
Grefco Inc Box 100 Reet Coan Rd. -do M 
co Inc cn olm ccu 0 Boiss eas ontgomery. 
IN 47991 
Sand and gravel: 

American Aggregates Corp District Office Pits and plants Hamilton, 
Box 40228 (4 operations). Marion, 
4700 East 96th St. and Gray Rd. Wayne. 
rema. eq dr redi 
Drawer 160 
Garst Ave. at Ave. B 
Greenville, O ] 

Hilltop Besic Resources Inc 680 Vine St. Pit and plant Switzerland. 

Irving Materials Inc Ser 368, Ru perit Pits and plants F 

TOES Greenfield, IN 46140 —— — 
Madison, 
Wayne. 

Martin Marietta Aggregates prc hk Iud cocci as A Clark, 

Raleigh, NC 27622 Hamilton, 
Howard, 
Vigo 
Rogers Group Ine Box 849, 350 South Adams St. EN SEN Fountain, 
Bloomington, IN 47402 Gibson, 
Morgan, 
Owen, 
Warren. 

Vulcan Materials Co.! 5 ___ Box 5529 S s c nl cm La Porte, 

Lafayette IN 47903 Parke, 
8t. Joseph, 
Industrial 

Card Industrial Sand Corp. - Box 1316 Pit and plant Harrison. 
New Albany NY 47150 

Crisman Sand Co. Inc... 6480 Melton Rd. fs SO ere ts, Porter. 

Harrison Steel Castings Co. 900 Mount St., Box V Fountain. 
Attica, IN 47918 

Unimin Corp 258 Elm St. 77 cr uec La Porte. 

" New Canaan, CT 06840 

Vulcan Materials Co.! Box 6, 500 West Plainfield Rd. Plant Lake. 

Countryside, IL 60525 
Iron and steel: 

The Levy Co. Inc. Box 540 Plants Lake, Porter 

i Portage, IN 46868 J 

Heckett co Box 1071, North Main St. Plant Lake. 
Butler, PA 46368 

Stone: 
Crushed: 

American Aggregates Corp B Quarries and plants _ _ Hamilton, 
{100 East 96th St. and Gray RÀ. Oven 
ec sly 
Drawer 160 
Garst Ave. at Ave. B 
Greenville, OH 45331 


See footnotes at end of table. 
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Table 6.—Principal producers —Continued 


Commodity and company Address 
Stone —Continued 
Crushed —Continued 
Calcium Products Inc... Swayzee, IN 46988 
The France Stone Co 
Toledo, OH 43608 
Irving Bros. Sand & Gravel Rural Route 13 
Box 800 
Muncie, IN 47302 


Martin Marietta Aggregates Box 80018, 2170 Wycliff Rd. 
Div. NC 276 


Raleigh, 22 
Mulzer Crushed Stone Inc .. — Box 248, 603 6th St. 
Tell City, IN 47586 
Rogers Group Inc.? _ _ _ _ __ Box 849, 350 South Adams St. 
Bloomington, IN 47402 
Dim : 
Bybee Stone co Bor 968 Rai 
Elliot Stone Co. Ine Box 748 
s pedore, IN 47421 
Evans Quarries Ine 
VOTRE — i 
l BENE Bloomington, IN 47402 
Independent Limestone Co 6001 South Rockport Rd. 
Pioomington, 47401 
Indiana Limestone Co. Inc Box 72, First St. 
Bedford, IN 47421 
Indiana Sandstone Co. Inc Box 501 
— pii me 
5 
i Bloomington, IN 47402 
Rush County Stone Co.’ _ _ _ Rural Route 1 
IN 46156 
Victor Oolitic Stone Co- Box 
Bloomington, IN 47402 
Sulfur (recovered): 
e na SEU 2015 150 lis Blvd. 
Whiting, IN 16394 
1Also crushed stone 
3Also clays. 
Also raniad par 


Abandoned 5 in 1985 with no plans to resume. 
5 Also iron slag. 


Type of activity 


Quarry and plant 
Quarries and plant 
Quarry and plant 
Quarry and plants 
Quarry and plant 
Quarries and plants 
Quarry and plant 
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The Mineral Industry of Iowa 


This chapter has been pepe under a Memorandum of Understanding between the 


Bureau of Mines, U.S. 


epartment of the Interior, and the Iowa Geological Survey for 


collecting information on all nonfuel minerals. 


By Doss H. White, Jr., James J. Hill? and Wanda J. West: 


Iowa’s nonfuel mineral production was 
valued at $228 million, a decline of 10% 
compared with 1984 figures. This was the 
lowest value reported since 1982. National- 
ly, the State ranked 32d in nonfuel mineral 
production, dropping from the 29th position 
it held in 1984. Volume of output fell for 
principal commodities except gypsum, 
which gained about 7%. Low levels of con- 
struction activity had the greatest impact 
on sales of the State’s nonfuel mineral 
commodities. Permits for nonresidential 


housing dropped about 2%, residential con- 
struction permits fell 26%, and highway 
contract awards were down 11%. The sales 
increase for gypeum, a commodity used 
almost exclusively in construction, could be 
credited to the larger regional market serv- 
ed by Iowa's producers. Although the 
State's cement industry also served a re- 
gional market, several nearby States also 
had cement plants, which limited Iowa 


producers' regional cement sales. 


Table 1.—Nonfuel mineral production in Iowa! 


1864 1985 
Mineral 

Quantity diee ds) Quantity ( Value ) 
Masonry ‘housed shack ione: 42 $3,260 89 $3,972 
Portland aod 1,780 92,699. 1,618 77.890 
‘Clays ss õ:L rox 628 2.695 508 2,450 
G ⁰˙¹ꝛͥbAA ˙·1 ii ³ AAA eer ea NA W NA 1 
Cyprum SUPE EONA E thousand short tons.. "e 12,421 — iT 
Sand and gravel (construction) ..-------------do..-- 13.882 97027 — *12000 80,500 
Stone (crushed) _._____.._______-_________ MM 28,800 *100,000 28,657 94,496 

Combined value of li stone (dimension, 1985), and value 2 l 
indicated by symbol 7F / XX 4,948 XX 5,211 
Total. cec nee A ĩ eee ee rer. XX 253,415 XX . 228,017 


ed 
“Estimated. Na Not available. W Withheld to avoid disclosing company proprietary data; value included with 


"Combined value 


"figure XX Not applicable. 


1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
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Table 2.—Nonfuel minerals produced in Iowa in 1984, by county’ 


County Minerals produced in order of value 
ee Asper eect cee oleae ee ee Sand ane gravel (construction). 
Benton 2.5 ccc Se ee eee eee wee Do. 

Black HaẽwWKewd .. Do. 
1)ͤéwwffddddd cL e E Do. 
INCONNU ⁵ ¼L d 8 Do. 
Buena Vista ß e re cteeeens Do. 
ll oo oe ee . Ee com Do. 
Calhoun 22 ß . eas Do. 
Carroll 2.2.3 oo a ee y 8 Do. 
[6 77 ane inns eek toe NNN NCMO E c eR ed ge eel ee Do. 
Cdit i fp E Do. 
Carro Gordo -~--~ ß . Cement, clays, sand and gravel (construction). 
iir eee a Sand and gravel (construction). 
duco o Spe ae ss Do. 
"une CET OPOR I tont ee ee 
fl eee ; 
h ³Üo1Ri˙nmààànànàJà.à.!.!.. ðè -K Sand and gravel (construction), 
a a SS EINE AEE Ee d 8 Sand and gravel (construction). 
Des Moines 222 d p ypsum, sand and gravel (construction) 
. ee y Se a Ea eia. Sand and gravel (construction) 
DubudUS6 22ers eee ee ee Do. 
Fayette____________-_--------------------- Do. 
/%%%(CöÜ;Üñẽ "——— Á———— . 
Klo on eee oe eee See cL Do. 
Kranklin —— --c-u-ecueceb k m ER eee ee Do. 
VVV oo Do. 
tí 01," 6 -eea MEN Do. 
Hamilton laca uuo es a ee Do. 
Hancock c elec eco cee ee mue Do. 
Hardih een ea a ³ eae ee ec SON Oi et od Eee Do. 
% ee as Do. 
Humboldt _--------------------------------— Do. 
/öÖö% EE ee ny Bey ð k LLL ß ie arise d epe Do. 
nes ea SU e RE SEE EERTE Do. 
ADIT c o onu eue cui vu Le LE E o 
// ĩ˙ çnêe2—U ... — Do. 
J•%•ĩ occiso ucc uud eua Ea eee eat C Do. 
Kéokuk. o. collec ͤAA a ui 8 Do. 
Koasitha uuu ee eee cee mr . EAE ee Do. 
! ⁵³ e 88 Do. 
%; ˙ ]] y Sand and gravel (construction), peat. 
D Morc uud i Ee panc ang gravel (construction 
NL... dcc A E cuu ate ME 
Mia 00 D EEE A RS VE AER Clays ous 
Marion ac ee ß ete. d and gravel (construction), gypsum 
Maróball 2.525.220 noc ee se ee Sand and gravel (construction) 
JJJJ%%%%%%%%%ö%ô Do. 
Mönni- er ⅛oÄW³ vm 8 Do. 
Montgomery ß . lem ce Do. 
Muscatine =. coco ³ÜA A mm deer eess Sand and gravel (construction), peat. 
O Brih accu ue ee ⁰⁰ydſ ⁰ͥ⁰qd E LEE E Sand and gravel (construction 
QU, os LT Meteor D ³ 5 y y y SOC ECHOS Do. 
VVV Do. 
^U Vio eet . RIT LITERE Do. 
PIymoutli-—— rr ⅛˙»?. ᷣ kr- y eee een Do. 
PO 2222 Soe eae ee ee eee eee ee eae ee Cement, sand and gravel (construction). 
Pottawattamie.._.. - --- ----------------------— rend and gravel (construction). 
)JßJ)%%%˙[Ü%ſ pee T8 cr Cement, lime, clays, sand and gravel (construction). 
——Á——Á— Ho €— en — € Sand and gravel (construction). 
SOR oou d ea eee ee Do. 
NOES numen y x d e ee ele Do. 
Tia ose d aere Do. 
Van Buren usus ³˙¹w—ww..r (kt 8 Do. 
Wüapsllo uctus ee ee E 8 Sand and gravel (construction), clays. 
Washington 2.224 eee ee ĩ 8 Sand and gravel (construction). 
i uie 777!!! y Gypsum, sand and gravel (construction). 
Winneshiek Pere a poe rM EE Sand and gravel (construction). 
Woodbury oen ͥ u Mm Sand and gravel (construction), clays. 
Won c uc set y LM Le efe Sand and gravel (co , pea 
Wright oe ce ee AAA 8 Sand and gravel 
Undistributed? _________________ LLL 2 222222 Stone (crushed), gem stones. 


1No production of nonfuel mineral commodities was reported for counties not listed. 
*Data not available by county for minerals listed. 
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Table 3.—Indicators of Iowa business activity 
19887 1984 1985 


ö ³ĩV- 0! thousands_ _ 2,884 
Total civilian labor fore „ do- 1.421 1.412 1.416 
Unemploymen!ttttůndndn «444444 percent 8.1 7.0 8.0 
Employment (nonagricultural): 
ial o Se EE uU thousands 1.9 20 21 
onmetallic minerals except fuel do- 1.7 1.8 1.8 
Manufacturing total UU do... 202.3 211.9 204.9 
Stone, clay, and dur IHR QURE CERE SE Ken ra 40 is 44 
ne, » ANG glas proaucti8 -~ -~ — - -= ~- ~ ~ — — ~~ ---- --- : 
and Á produ et 44 da- 6.6 6.6 6.5 
Petroleum and coal products do W W 2 
Tenna A ra a 0 | — 513 818 814 
FoTTC—000 0 A DONUM : ; 
Wholesale and bows ade M mu e I EE AAA se fe do- 268.7 277.1 277.1 
„ insurance, real estate ..------------------ cl do- 59.8 61.8 63.0 
wur uu t EE At EE NEEE E E ey E do- 217.1 221.0 231.8 
Government and government enterprises do- 203.4 204.5 208.7 
Total. on esi ³o AA ete do- 1,040.4 1,074.7 1,074.7 
Personal income: 
Total. ie So Oye ie e LL UE millions 1.572 ues 15 
Per 1 CER Een Sart epee a Re Pen ety SMC PRE OO PNR Sera We ne ͤ RUD ORNUE 10,872 12,087 12,594 
Total average weekly hours, production worker2sss 89.8 40.2 40.2 
Total average hourly earnings, production workers $10.1 $10.2 $10.8 
Earnings by industry: d cM DOO IE CIS 
Farm income- ~- nem ⁰ꝛmm. ꝛ m I — tede iE millions. — 1 1,905 
hio i ͥͥ esnan a a E A E T do... $20,512 1,865 576 
Mining total. 2620 ee ¼0!MN˙³˙N A Ceo hw eee a do- 
Nonmetallic minerals except fuel do— $48 
llt EdEL es Spares $6 
Manufacturing total eee as 1s 416 442 
Stone, clay, and , eS do- 120 120 110 
Chemicals and products oss Aue m eee abes dow... 189 197 199 
Petroleum and coal product da- $6 $6 $6 
)))) 8 — 1,102 1,232 1,223 
and Wins do- 1 1,672 1,728 
Wholesale and trade T do- 058 
Finance, insurance, real estate _.. ~~~. auem 1,254 1,858 1,450 
— 3 T E Em m uM 
government enterprise NE 
Construction activity: 
Number of private and public residential units authorised 7,169 7,198 5,190 
Value of nonresidential construction* 2 ______ millions tee 1 5 
ebe goby oir pir masonry on grape an a ae an 
pmen masonry cemen 
thousand short ton 1,159 1,21 1,089 
Nonfuel mineral value: 
crude VAlUÓ eL eee ck eee eee millions $247.4 $253.4 $228.0 
Value per capita MMC $85 $87 $79 
PPreliminary. ‘Revised. W Withheld to avoid disclosing company proprietary data. 
Bureau of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 


sources. 
*Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 
*Data may not add to totals shown because of independent ing. 
41983 data based upon 16,000-place sample; 1984 and 1985 data based upon 17,000-place sample. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, High and Heavy Construction Magazine, and 
US. Bureau of Mines. TM d 


216 

600 
2 
< 400 
— 
= 
O 
e 
Z 
e 
zi 
E 200 

CEMENT 
° 1977 1980 


MINERALS YEARBOOK, 1985 


———À 2 £486 Arr. 5 5 7,0 ˙ ner: z 


1985 


Figure 1.—Value of cement, stone, and m value of nonfuel mineral production in 
owa. 


Employment.—Average annual employ- 
ment in the State’s mining industry, includ- 
ing coal, was 2,100 persons in 1985, compar- 
ed with 2,000 in 1984. Employment in 1985 
ranged from a low of 1,500 persons in 
January and February to a high of 2,400 in 
July. Average weekly earnings for mining 
personnel were $366.42 in 1985 compared 
with $368.68 in 1984. 

Exploration Activities.—As in 1984, most 
of the exploration activity in the State was 
focused on the deeply buried structure 
known as the Midcontinent Rift that ex- 
tends from Michigan, Minnesota, and 
Wisconsin in the north, through Iowa, and 
into Kansas. Since 1983, approximately 5 
million acres of Iowa land had been leased 
by exploration firms interested in oil, and 
more than 2,500 miles of vibroseis geophysi- 
cal data had been collected.‘ 

In mid-December, Amoco Production Co. 
announced that it would drill a $4 million, 
15,000-foot exploratory well in Carroll 
County, the deepest and most expensive 
well ever sunk in the State. The company 
had already spent approximately $10 mil- 
lion to lease over 800,000 acres of Iowa 
farmland and to conduct 1,650 miles of 
seismic testing. 

Legislation and Government Pro- 
grams.—The Iowa Geological Survey (IGS), 


provided information on the State’s geologi- 
câl and hydrological resources to State and 
local officials and the general public. The 
IGS is organized into five divisions—Geo- 
logic Studies, Stratigraphy and Economic 
Geology, Water Resources, Technical Serv- 
ices, and Administrative and Support Serv- 
ices. In 1985, IGS had 44.5 fulltime-equiv- 
alent staff members, including 24 geologists 
and geohydrologists. Projects under way 
included development of a computerized 


‘data base of mineral production sites in 


Iowa, conducted together with the Iowa 
Department of Soil Conservation, Division 
of Mines and Minerals; restoration and 
preservation of old mine maps under an 
agreement with the Iowa Historical Society; 
and continuing research on nitrate and 
pesticide contamination of carbonate aqui- 
fers in northwest Iowa and alluvial aquifers 
in northwest Iowa. During the year, IGS 
personnel issued 7 publications, authored 
more than 30 articles, and provided infor- 
mation and assistance to about 1,500 indi- 
viduals, corporations, and agencies. 

The U.S. Bureau of Mines awarded a 
grant of $147,000 to the Mining and Mineral 
Resources Research Institute at Iowa State 
University, Ames, in fiscal year 1985 under 
the authority of title III of Public Law 95-87. 

In cooperation with Iowa State Universi- 
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Figure 2.—Principal mineral producing localities in Iowa. 
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ty, the institute and the Ames National 
Laboratory conducted research on burning 
coal-water-limestone slurries in a bench- 
scale fluidized-bed combustion boiler in 
1985. A prototype was operating at yearend, 
and the State began seeking matching 
funds from two Iowa utilities to continue 
the project. 

A 3-year, $6,554,000 grant was awarded to 
Iowa by the Office of Surface Mining for 
five major reclamation projects under the 
State's abandoned mine lands program. 
Work would include removing high walls, 
regrading, eliminating water pollution 
problems, and revegetating the disturbed 
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land. The projects, listed by county with 
estimated costs and names of the abandon- 
ed mines scheduled for reclamation, were 
(1) Davis County—Hall project, $492,000, 60 
acres; (2) Mahaska County—Hull project, 
$3,420,250, 475 acres; (3) Mahaska County— 
Rempe project, $947,000, 108 acres; (4) Mar- 
ion County—Avery project, $805,000, 106 
acres; and Van Buren County—Hughes- 
Phillips project, $889,750, 88 acres. 

The Federal Government distributed 
$122,532 to local governments in Iowa in 
fiscal year 1985 as "payments in lieu of 
taxes" for Federal tax-exempt lands within 
their boundaries. 


REVIEW BY NONFUEL MINERAL COMMODITIES 


INDUSTRIAL MINERALS 


Depressed agricultural prices during 
1985, coupled with an early winter, placed a 
damper on Iowa construction activity. This, 
in turn, had a negative effect on most 
segments of the State’s mineral industry 
supplying raw materials for construction 
purposes. 
Cement.—lowa's cement industry, the 
second largest contributor to the State’s 
nonfuel mineral value in recent years, ex- 
perienced a slump during 1985, and ship- 
ments of portland cement declined 6% from 
the 1984 output to the lowest level since 
1951. The 1,642,000 short tons produced 
indicated that only 53.4% of the State’s 3.1- 
million-ton capacity was utilized during 
1985. The lower demand for cement result- 
ed in severe price cuts as producers compet- 
ed for a share of the available market, and 
the average price fell to $48.15 per ton, 
$5.43 less than in 1984. The unit price cut 
created a 16% decline in total portland 
cement value compared with 1984 figures. A 
5% decrease in masonry cement shipments 
was reported; however, attendant value in- 
creased 3% over the 1984 value. 

Four companies produced gray portland 
cement. In Cerro Gordo County, Lehigh 
Portland Cement Co., a subsidiary of Hei- 
delberger Zement AG, and Northwestern 
States Portland Cement Co. operated dry- 
process plants near Mason City; in Polk 
County, Monarch Cement Co. operated a 
wet-process plant at Des Moines; and in 
Scott County, Davenport Cement Co., a 
subsidiary of Cementia Holdings AG, oper- 
ated a dry-process plant near Buffalo. The 
companies had a total of eight kilns. With 
the exception of Lehigh Portland Cement, 
each of the companies also produced mason- 
ry cement. | 


Principal markets for the cement pro- 
duced were ready-mixed concrete compa- 
nies (60%), concrete product manufacturers 
(18%), highway contractors (17%), and 
building material dealers and other users 
(5%). 

Cement shipments to and within Iowa 
during 1985 included 1,078,000 tons of port- 
land cement and 11,000 tons of masonry 
cement. Compared with 1984 shipments, 
this represented 126,000 tons less portland 
and 3,000 tons less masonry. 

Lehigh Portland Cement completed a 
$800,000 modification at its Mason City 
plant. The modernization project included 
installation of a new air classifier, pneumat- 
ic conveyors, electrical modifications, duct- 
ing, and support steel.“ 

Weak cement demand forced Northwest- 
ern States Portland Cement to terminate 
all operations for a 6-week period in late 
fall. Earlier in the year, the work force had 
been reduced to cut operating expenses.* 

In July, Northwestern States Portland 
Cement’s Mason City plant began receiving 
shipments of kaolin mined under contract 
by Schmidt Construction Co. at Redwood 
Falls, MN. Minnesota Valley Transporta- 
tion Co. had a contract to ship 65,000 to 
100,000 short tons per year to the plant.’ 

Clays.—Common clay and shale was pro- 
duced by six companies at eight mines. 
Production decreased about 120,000 short 
tons below the 1984 level, and value fell 
about $245,000. The decrease was caused 
primarily by a decline in cement produc- 
tion, which consumed approximately two- 
thirds of the output, and a reduced demand 
for brick for home construction. 

In December, W. S. Dickey Clay Manu- 
facturing Co. closed its clay products plant 
at Lehigh in Webster County, one of two 
plants closed by the company nationwide 


THE MINERAL INDUSTRY OF IOWA 


during 1985. Clay production at the compa- 
ny's associated mine ceased in July. 

Midland Brick Co.'s Redfield operation in 
Dallas County was idle throughout 1985. 

Gem Stones.—Rockhounds and amateur 
collectors gathered small quantities of gem 
stones and mineral specimens, mainly at 
gravel pits and quarries. 

Gypsum.—Iowa ranked third among 21 
gypsum producing States in 1985. With 
production and value increases of 7% and 
10%, respectively, crude gypsum was the 
only mineral commodity registering a gain 
over 1984 output. Production was primarily 
from Webster County where open pit mines 
were operated in the Fort Dodge area by 
Celotex Div. (a subsidiary of Jim Walter 
Corp.), Georgia-Pacific Corp., National Gyp- 
sum Co., and USG Corp. The remainder was 
from underground mines operated by USG 
in Des Moines County and Kaser Corp. in 
Marion County. With the exception of Ka- 
ser, each of the producers operated calcin- 
ing plants at or near their minesites. 

Calcined production in 1985—1.2 million 
short tons—approximated that of 1984; 
however, value increased 16% to $26.6 mil- 
lion. Calcined gypsum was used in the 
firms’ plants to produce both regular wall- 
board and “fire-stop” board, the latter de- 
signed for commercial applications. Approx- 
imately 65% of the State’s board production 
was the wallboard type. Gypsum was also 
marketed for agricultural applications and 
cement manufacture. The segment of the 
industry in the Fort Dodge area employed 
about 645 people and had a payroll exceed- 
ing $12 million. At midyear, these four 
operations were operating 24 hours per day, 
7 days per week.* 

Lime.—Linwood Stone Products Co. Inc. 
was the only lime producer in the State. 
The company produced both quicklime and 
hydrated lime at its Scott County plant in 
east-central Iowa from locally mined stone. 
Production and value decreased slightly 
from 1984 levels. 

During 1985, Iowa lime consumption to- 
taled 92,000 short tons, a slight increase 
over that of 1984. Quicklime accounted for 
approximately 82% of the total; the re- 
maining 18% was hydrated lime. 

Peat.—Four companies harvested bogs in 
Linn, Muscatine, Winnebago, and Worth 
Counties. Sales were 4% less than that 
marketed in 1984. Following the trend of 
past years, approximately two-thirds of the 
peat sold was reed-sedge, and the remain- 
der, hypnum. Most of the material was sold 
in bulk form for use on golf courses. Other 
uses included general soil improvement, as 
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an ingredient for potting soil, and vegetable 


and nursery stock growing. 


Perlite (Expanded).—National Gypsum 
and USG expanded perlite for plaster aggre- 
gate at their Webster County plants. The 
crude perlite, a volcanic rock obtained from 
New Mexico mines, is an amorphous alumi- 
num silicate capable of expanding to about 
20 times its original volume when heated 
within its softening temperature range. 

Sand and Gravel.—Construction.—Con- 
struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
even-numbered years only; therefore, this 
chapter contains only estimates for 1985. 
Data for odd-numbered years are based on 
annual company estimates made before 
yearend. 

Iowa's 1985 sand and gravel output was 
estimated to have declined by 1.9 million 
short tons, or 14%, from that produced 
during 1984. The State ranked 24th among 
the 50 States in production. In 1984, the last 
year that a production canvass was con- 
ducted, 109 companies and government 
agencies mined sand and gravel from 199 
pits in 72 counties. Polk, Boone, Plymouth, 
and Sioux Counties, respectively, had the 
largest output and collectively accounted 
for about one-third of the State's produc- 
tion. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; the 1984 chapter gave estimates. 
Data for even-numbered years are based on 
annual company estimates made before 
yearend. 

Crushed.—Crushed stone production, con- 
sisting entirely of limestone, was by 59 
companies at 289 quarries in 66 of Iowa's 99 
counties. Production exceeded 1 million 
short tons in Black Hawk, Cerro Gordo, 
Hardin, Johnson, and Scott Counties, which 
collectively accounted for more than one- 
fourth of the State's output. Compared with 
that of 1983, the last year for which data 
were reported, 1985 agricultural limestone 
sales were off 46%, and sales of many 
grades of construction aggregates also de- 
clined. 

Approximately 9596 of the crushed stone 
was shipped to users by truck, with small 
amounts shipped by rail, water, or by 
unspecified means. 

In 1985, the U.S. Bureau of Mines began 
compiling crushed stone production statis- 
tics by districts for some States. Table 5 
presents end use data for crushed stone 
produced in the nine Iowa districts that are 
outlined in figure 2. | 
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Table 4.—Iowa: Crushed stone! sold or used by producers in 1985, 


by use 
(Thousand short tons and thousand dollars) 
Use Quantity Value 
Coarse te (-- 1-1/2 inch): 
Macadam =- =- oum 1 uc AREA TS SE 180 117 
rap and j bone o ⁵o*W-., ð27 eR r 
C Mone EAR B eas NI HE ERE IE ora TI SERM 8 88 416 
Other 5 JJ ͥ ͥ ROM" 99 144 
Concrete aggregate, coars Uk eee 1,323 5,832 
Bituminous % ·—w.ò m ⁊ y auus E EE EE 635 2,955 
Bituminous surface-treatment aggregmte --- -- ---------------------- 1,489 6,688 
I;Ü— ͥͤ ͤͤſß ⅛³—K- ee ee . 170 ae 
Fine pred chee (87/8 i ane regat Ce eee 
Stone sand, ene Sh eesde Sass te ene a 437 2,048 
,undesignated ..— ß eee eee eee 712 8,203 
Combined coarse fine tes: 
Graded road base orsubbase -.----------------------------------- 2,016 7,448 
Unpaved road surfacing . LL LL cc clc 2l2222222222222222-2-2 3,321 18,185 
Crusher run or fill OF WEB .—. ee ee eee eer 1, ; 
Other lll er ee 1,826 
Agricultural: 
Agricultural limestone _ _ _ _ ...-.----~--------------------------- 911 3,868 
Poultry grit and mineral food —-——————— -- 335 5,480 
Chemical and metallurgical: 
Cement manufacturgddk‚llaöaʒa an 2,818 5,168 
Dead-burned dolomite manufacture 23 
Flux stone a ee be a ee i ea Mrd ee A Ld 7 15 
Special: 
Mine dide or acid water treatment _____________ ek 356 1,797 
Other miscellaneous 292 1,402 
Other unspecifieddd]. q]!!! «é „„ 22222222222 6,684 25,472 
TOL] o cento cae oat pu E S AE I e I ES EE ETE 23,657 94,496 
1Includes limestone. 


"Includes stone sand (bituminous mix or seal), fine aggregate, combined coarse and fine aggregate, and other 
construction and maintenance uses. 
oth Includes stone us used in abrasives, chemicals, paper manufacture, porcelain, roofing granules, sulfur oxide removal, and 
er uses n 
“Includes production reported without a breakdown by end use and estimates for nonrespondents. 


Table 5.—Iowa: Crushed stone sold or used by producers in 1985, 
by use and district 


(Thousand short tons and thousand dollars) 


District 1 District 2 District 3 District 4 District 5 
Use Quan- - Quan- Quan- Quan 
Coarse aggregate (+ 1-1/2 
Ca agregue Freds. —W 26 9 1251 SB I — 18 e 
aggregate, z ; , BEN ie 
Fine aggregate (-3/8 inch) W W () (1) 205 ae ue () 
Combined coarse and fine 
lie n W W È) ($) 1,090 4,001 d iu 1,445 6, 472 
Other construction 25 d mm 2 a um MR pum 1,952 
Agricultural limestone. .. — W W 45 208 148 561 Re nd 445 6,020 
Cement manufacture Hn NIS (4) (4) n T Mes ote zd I 
Dead-burned dolomite man- 
Flux stone aes "o es n 0s PE A m os oe 
ical stone x ur SR m . e ie Es zx — n" HR 
Sulfur oxide removal E 3 M n ER uL E s Q) Q) 
Mine dusting or acid water 
treatment TON E zo E TOR nd P int 3) à) 
Abrasives . ie ite us rt "E un m A ES M 
Roofing granules ___—__ me a Em a mE S TE e zd m 
Paper manufacture Tt DE Ba ue vom Le S Ee TM NON 
Porcelain. ......-.-- "e d EM erus Za ae zE = HS T 
Other miscellaneous A m DR RM = EIS Dz 499 
Other unspecified* _ ____ EN — 825 3, 275 1,688 6, 363 W W 1,404 5,736 
Total W W 2,718 9,856 4,214 14,790 W W 3,240 21,902 


See footnotes at end of table. 
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Table 5.— Iowa: Crushed stone sold or used by producers in 1985, 
by use and district-—Continued 


(Thousand short tons and thousand dollars) 


District 6 District 7 District 8 District 9 
Coarse aggregate (+ 1-1/2 inch) 178 808 W W 55 (*) (*) à 
aggregate, graded- --------- 707 8,521 W W * (*) (*) 9$ 
Fine aggregate (-3/8 inch 296 1. 122 W W o» o» a DN 
Combined coarse and fine aggregate 1,748 6,188 W W 741 984 1,478 65,794 
Other BON a MUR E 7 82 er e 789 3,658 211 1,014 
Agricultural limestone |... 299 915 W W 0 (*) 97 
Cement manufacture 9$ 9$ am es 9$) 9$) ae TUA 
dolomite manufacture (3) ® a aes gs x Se s 
Flux stone $ (* «nt a = "n Eom em 
ical stone _____-_-----~----~--- ( (è) Me are 2 — T 
Sulfur oxide removaẽ .......- 9$) (*) SM mus e$ $) ne ae 
Mine dusting or acid water treatment ® W W d UT EM = 
Abrasives as =S W W Sa = ae he 
Roofing granules... _-_— ® d cm e "cs Sa ox 
Paper manufacture a 3) id id = a ee —- 
Other miscellaneous 1,164 2,070 ME 8 u-— iu "e ae 
Other unspecifisd ------------- 632 1,445 W W 1284 4804 633 2,110 
Total o os es 5,021 16,096 W W 2,714 9,441 2,874 9,964 
W Withheld to avoid disclosing company proprietary data. 
1Withheld to avoid disclosing company proprietary data; included in Total.“ 
*Withheld to avoid disclosing company proprietary data; included with “Other construction.” 
‘Withheld to avoid disclosing com proprietary data; included with “Other miscellaneous.” 
Includes production reported without a breakdown by end use and esti for nonrespondents. 


*Withheld to avoid disclosing company 


Dimension.—In east-central Iowa, lime- 
stone was quarried and sold in rough and 
dreased form principally for construction 
use. Wm. Becker & Sons Stone Co. operated 
its quarry in Dubuque County, and produc- 
tion by Weber Stone Co. was from a Jones 
County operation, which produced crushed 
limestone also. 


METALS 


Although no metallic ores were mined in 
Iowa in 1985, the State had an active metals 
industry. Metallic concentrates mined in 
other States and foreign countries and me- 
tallic scrap from various industries are 
shipped into Iowa and processed into a 
variety of products. 

Ferroalloys.—Foote Mineral Co. operated 
a ferroalloy plant at Keokuk. The foundry 
produced ferrosilicon and high-silicon sil- 
very pig iron. In a yearend announcement, 
the company noted that it would “deter- 
mine the long-term viability" of the Keokuk 
facility in mid-1986 after completing labor 
negotiations and a new contract with its 
power supplier. The company noted that 

"assuming successful completion of these 


negotiations," it expected to continue pro- 


duction at the Keokuk plant.* 
Iron and Steel.—North Star Steel Co., 
Wilton, operated a minimill with a finished 


steel capacity of 220,000 short tons per year. 
The mill, equipped with one 30 megavolt- 
ampere electric furnace, produced hot- 
rolled merchant bar, hot-rolled carbon spe- 
cial bar quality (SBQ) flats, and hot-rolled 
alloy SBQ flats. 

The Directory of lowa Manufacturers list- 
ed more than 40 gray and malleable iron 
foundries sited throyghout the State. A mid- 
year business slump forced layoffs at one 
foundry; in May, Gra-Iron Foundry Corp. 
trimmed its work force at Marshalltown 
from 115 to 50. The action came 1 day after 
a new contract was ratified. 

Molybdenum.—AMAX Molybdenum Co. 
operated a molybdenum roaster at Fort 
Madison. Concentrates from the company's 
two mines in Colorado were roasted to 
produce molybdenum oxide used in the 
manufacture of ammonium  molybdate 
products and molybdenum oxide concen- 
trates. The facility also produced an ammo- 
nium paratungstate using tungsten concen- 
trate obtained from company mines in the 
Northwest Territories of Canada. 

Nickel.—Alloy Metal Products Inc. oper- 
ated a secondary nickel smelter at Daven- 
port. The smelter, equipped with two arc 
and two induction furnaces, processed pri- 
mary metal and scrap to produce nickel 
magnesium and other alloys. 
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iState Mineral Officer, Bureau of Mines, Tuscaloosa, Report. P.2. 
AL. Fairfax 
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Northwestern States Portland Cement Co. 1985 Annual 
Standard. Kaolin Reserves May Spur 


(MN) 
uta Mineral Officer, Bureau of Mines, Minneapolis, Future 5 Sept. 4, 1985. 


Des Moines Sunday Register. Gypsum Mining: A Fort 


editorial assistant, Bureau of Mines, Minneapolis, MN. Dodge “Cash C Corp.” suns 2, 1985. 


*Anderson, R. A. Petroleum Test 
Geol. Surv., Iowa Geol. 1986, No. 11, pp. 10-11. | 
5Pit and . Lehigh To Modify Iowa Plant. V. 77, 


No. 9, Mar. 1985, pp. 12-13. 


Commodity and company 
Cement: 


Devenport Cement Co., a sub- 
40. of Cementia Holdings 


Portland Cement Co., a 


ubsidiary of Heidelberger 
Zement AG wm 


Monarch Cement co 
Northwestern States Portland 


Cement Co. 


Sioux City Brick & Tile Co- 


9 Div., a subsidiary of 
Jim Walter Corp. 


Georgia-Pacific Cord 


National Gypsum Co 
USG Cord 


Lime: 
W Stone Products Co. 


Perlite (expanded): 


National Gypsum Co _ _ ____— 


Hallett Construction Co 


Martin B 
Central Di 


Stevens Send & Gravel Co. Inc 

Van Dusseldorp Sand & Gravel 
c. 

Weaver Construction Co... 


Drilling in Iowa. IA EOD Manera: Co. Drops Book 
Value of 8383 


Dec. 31, 1 
Gra- Iron Foundry Caa To Lay Off Half of 
8 May 2, 1985. 


Table 6.—Principal producers 
Address Type of activity County 
220 Emerson Place Quarry, clay pit, Scott. 
Sui plant. 


Box 1 St BOO eee Ss ie Cerro Gordo 
Allentown, PA 18105 
Humboldt, KS 66748 Plant Polk. 
Box 1008 quarry lay pi m Ce o ord 
clay pit, rro o. 
Mason City, IA 50401 
Box A Pit and plant Wapello 
^ a Pi d plan Dallas and Woodbury 
ts and plants an 
Sergeant Bluff, IA 51054 
1500 North Dale Mabry Open pit mine and | Webster. 
Tampa, FL 33607 plant. 
133 Peachtree St., NE. F Do. 
Atlanta, GA 30303 
3569 Undorground mine and Marion. 
Des Moines, IA 50322 plant. 
2001 Rexford Rd. Open pit mine and Webster. 
Charlotte, NC 28211 plant. 
101 South Wacker Dr. Ec" d mine and Des Moines. 
Chicago, IL 60606 lant. 
Open pit mine and Webster 
P 
Route 2 Plant. ⁵ C Scott. 
Davenport, IA 52804 
Box 248 Bog and plant Winnebago 
Lake Mills, LA 50450 
Box 8 3 A Worth 
Hanlontown, IA 50444 
Route 2 5 NN Linn 
Marion, IA 52302 
Route 6, Box 21 00 a a Muscatine. 
Muscatine, IA 52761 
2001 Rexford Rd. Pint. — cuc Webeter. 
Charlotte, NC 28211 
101 South Wacker Dr. „ + es pers ape ga Do. 
Chicago, IL 60606 
818 South Philli Pits and plants Plymouth and Sioux. 
i Can Dalias, M 
icd ee ccu ontgom- 
Harlan, IA 51537 ery, Page, Potta- 
wattamie, Shelby. 
Box 13 Sas ud ci uae Boone, Frank- 
Boone, IA 50036 lin, Greene, Mar- 
shall, Polk, Sac, 
Story. 

1 TCC A „Linn, Mar- 
Raleigh, NC 27622 hall, Polk, Wapello 
Route 6 3 Johnson e 
Iowa City, IA 52240 ton. 

56 auc M e cota utu Jasper and Marion. 
Colfax, IA 50054 
Box 550 0 NER PES Boone, Buena Vista, 
Iowa Falls, IA 50126 Cerro Gordo, Dallas, 
Franklin, Hamilton, 


Hardin, Kossuth, 
O'Brien, Sioux, Sto- 
ry, Webster, Wright. 
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Table 6.— Principal producers —Continued 


Commodity and company Address Type of activity County 
Stone (limestone): 
B. L. Anderson Ine Box 2007 Quarries and plants Benton, Clinton, Jack- 
Cedar Rapids, IA 52401 oem Jones, 
ama. 
Kaser Cors Box 3569 Underground mines, Des Moines, Jasper, 
eee W Monroe, Polk, Pow 
eshiek, Washi 
Martin Marietta Aggre- Box 30018 e Clare Decatur, Tin. 
gates, Central Div. Raleigh, NC 27622 adaon T on, 
0 : 
P. Niemann Construction 106 North Maple St. Quarries and plants Black Hawk. Breuer, 
Co. Sumner, IA 50674 8 pi ; 
w 
Winneshiek. 
River Products Co 220 Savings & Loan Bldg. Underground mine, Johnson, Louisa, Wash- 
3 City, IA 52240 quarries, pant. i : 
Co. Inc. Greenfield, IA 50849 Madison, Pottawat- 
„Union. 
Weaver Construction Co Box 817 Underground mine, Black Hawk, Cerro 
Iowa Falls, IA 50126 quarries, plants. Gordo, i 
Hamilton, Hardin, 
Worth. 
W Becker & Sons Sto 1785 Kaufmann A Quarry and plant Dub 
m. ne ve. T : 
Dubuque, IA 52001 j Tum 
WeberStoneCo.! ..... Route 1 RR. EREMO Jones. 
Anamosa, IA 52205 


1Also crushed limestone. 
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The Mineral Industry of 
Kansas 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Kansas Geological Survey for 
collecting information on all nonfuel minerals. 


By James J. Hill, David A. Grisafe,? and Wanda J. West? 


Nonfuel mineral production in Kansas 
was valued at $322.2 million, an increase of 
about 3% over the 1984 value of $312 
million. Nationally, the State ranked 23d in 
value of nonfuel mineral production after 
ranking 24th in 1984 and 25th in 1983. 
Output increased for all commodities except 
cement, clays, gypsum, crude helium, indus- 
trial sand, and lime. The State’s lone lime 


producer was in bankruptcy proceedings 
and reported no production during the year. 
Sales of cement and salt continued to ac- 
count for the greatest portion of the State’s 
nonfuel mineral production value. The 
greatest percentage increases in output 
were reported for pumice (56%) and dimen- 
sion stone (51%). 


Table 1.—Nonfuel mineral production in Kansas! 


1984 1985 
Mineral 
Quantity des ! in de) Quantity Value 
Cla oc AA tC dus thousand short tona- 918 $5,537 878 $5,326 
Gem stonenmnnmnnnnnnn n NA 1 NA 1 
Helium: 
Crude million cubic feet 402 8,844 W W 
Grade A oo on uo uc uem 8 1,015 88,063 
Ellos ceu nubes thousand short tona. . 1,712 71,558 1,790 71,970 
Sand and gravel 
„C eae eae eS do... 11,796 26,358 18,200 81,800 
Industrialalãl „„ do— W W 184 1,124 
Stone (crushed) _ „ do... *13,600 *48,500 15,653 51,155 
Combined value of cement, gypsum, lime (1984), 5 
(brine), stone (dimension), and values indicated by symbol W XX 113,149 XX 154,794 
%//ͤ;ð’— ele ee ] ͤ m MEE E ML ATA E XX 812,010 XX 822,110 


*Estimated. NA Not available. W Withheld to avoid disclosing company proprietary data; value included with 


"Combined value” figure. XX Not applicatie. 
1Production as 


pments, sales, or marketable production (including consumption by producers). 


measured by mine shi 
Excludes salt in brines; value included wit with “Combined value” figure. 
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Table 2.—Nonfuel minerals produced in Kansas in 1984, by county! 


County Minerals produced in order of value 
ACK uu Lili . ⁊ẽ Soe A A ee ee Cement, clays. 
C ( AAA Gypsum, sand and gravel (construction). 
Barton. c uL en cic ĩ Mee 8 and and and gra vel 3 clays. 
CherokeB. 5 cao Sore ß pii UU euius Res ED Cc ep e vel (construction). 
Cheyenne 2-2 ee neuen a 8 vel Construction) 
CIATE-—— ci i nn n a ͤ w ͤ y LUE E 
Cloud is ule Emm RU uestem cuiu E E E EE E Send and gravel (construction), clays. 
(9. o0) ENCODER PP Sand and gravel (construction). 
Comanche ß e Do. 
CPC ee ee ee eas Ru UE E E Do. 
Decatur P ͥ idus e e Do. 
Dickinson ——— mm ee „-•mqm˖ m Qi LL Do: 
o A ——MÁ—— (n m 
Ellsworth o . ß eise asa diea Eu ist erreurs salt, clays, sand and gravel (construc- 
INNCY h.l ee ee Send and gravel (construction). 
|j Be" y eee eee eee eee Do. 
ROU EY os ee mt ia eae Clays 
GOOF ul i ee ee e ate eee ecc kw aad Gu ae Sand and gravel 5 
ee d hun ee eee . Helium, sand ane gravel (construction). 
O Sl d eens E SE Sand and gravel (construction). 
Greeley MP RENE Do. 
Greenwood ~- . v ee eo ee Cee ee Do. 
Harper )))) 8 Do 
Ute Sp a hg es tet ee S í 
Hug he era a a eu ees Do. 
Hodgemanz———44„ͤ44„% Do. 
JECKROU A . etu E c ue tuc dE Do. 
JEWEL: assem Ad cim im AP E MEME. Clays. 
[pma rcp OR RECHNEN PEE ADR I Sand and gravel (construction). 
OWS os ĩð] : x ee EA EL D EE Do. 
Lincoln uoo ee ⁰˙¹ ä eee oe EE D 
"mE dec ONE MORS PREMIERE LINES: Do. 
C...... 8 Ga d and l (construction). 
Marshall occ AA 88 ypsum, san gravel (co: n 
| 075. 222.22 (gg Á——— —————Ü( Sand and gravel (construction). 
Montgomery. - - ee mee c ĩ - Cement, 
Morton ³˙ ³˙um—BB ⁰mytm m EM ee Helium, sand and gravel (construction). 
NOOBDO Soe ò¾: oe uei 88 Cement, clays. 
/// REC Sand and gravel (construction). 
Noron onec tact ccc pee Rc qi Pumice, sand and gravel (construction). 
OW cons Add dE eee ee ee E Sand and gravel (construction). 
Pawnee. ³ œ V 6x See oe CE Do. 
alli. EMPORIUM ⁰⁰y ͥ⁰ ⁰ y 8 Do. 
Pet! ene cia iei RE RE c deeem ei demi dE Do. 
Prat õ ͤ m.. ] ya eee Cm 8 Do. 
öõÄ—Ü Vd y 88 Salt, sand and gravel (construction). 
%%% ò ]]]]])).... aL LL — and gravel (construction), sand (industri- 
))))! ³³ AAA s Rises a per and vel 5 
siey JJ ĩðͤ // eee RENE HN and gravel (construction). 
OMI uen e xU A LL Lu R O Bac a Do. 
Rüb 22299 encre ed EE ME e acre Helium. 
Ruwel -ccor cu e up ee eee eee a= vend ane gravel (construction). 
Sodo wk on . ³·ͥ . Sand and gravel (construction), salt. 
NOWOIG S o uu clc do c LC aec y uL Send and gravel (construction). 
Shawnee __----------------------------~-------- 0 
S · ] ²⁰¹w¹qq⁵ ⁰²mAqꝛ AAA Lime, sand and gravel (construction). 
c e ß e oat E Sand and gravel (construction). 
. èͤ·d///d/d/dſv e 8 Do. 
%% ⁰ Aa ¼¼(yyy A s a Edd ed d Mud Do. 
Thoti Scie ] ³ Ä km ee tou Do. 
Be ae aoa e EN Te MENT ea rn tee ( eee een eee Do. 
Washington -asno i el ee ae Do. 
NV CG ek i ts a ⁵m 8 Do. | 
WIIBOl aa is ae . dd Re ua Co Er eue LE Cement, clays, sand and gravel (construction). 
J n rauca eee x M E e Ee Clays. 
%% ũ ͥ ]]]]WAhAWAhAhAhA...!.. ee eee E rm and gravel (construction), sand 
industrial 
Undistributed? ___________________________ ee Stone (crushed and dimension), gem stones. 


1No production of nonfuel mineral commodities was reported for counties not listed. 
3Data not available by county for minerals listed. 
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Table 3.—Indicators of Kansas business activity 


19837 1984 1985 
1 and labor force, annual average: 

...... ⁵ꝛð a d Eu ueris LAUDE thousands 427 2,440 2,450 
Total civilian labor forei0C0C0JJ . „ do- 1,186 1,197 1,244 
Unemployymennnnnſdſddln percent 6.1 5.2 5.0 

Employment (non agricultural). 
i JJ» ³¹¹. y thousands 17.2 17.9 16.7 
Nonmetallic minerals except fuels! 2 do... 1.2 1.8 1.2 
Coal mining? _-____________-_- 2 L2 LLL 2 222 2222-2 do- 4 4 A 
Oil and gas extraction: „ do... 15.6 16.3 15.1 
Manufacturing totaaaaaalanxn‚nlnnn do... 164.7 176.4 174.8 
Primary metal industries ________.____._____________ do— 2.4 3.2 3.0 
Stone, clay, and glass products ~- - - -------------------—- do. ..- 6.8 6.9 7.0 
Chemicals and allied products --——--------------------— do— 8.0 8.0 8.1 
Petroleum and coal produe tis «„ do- 3.7 3.1 2.9 
6C—öÜöĩ; ˙²⁵ ... do- 89.7 43.6 48.9 
Transportation and public utilities do. ___ 62.2 64.1 64.8 
Wholesale and I) ³˙·——w eee do... 229.0 239.4 245.8 
Finance, insurance, real estatrkkk „ do- 50.0 51.3 52.8 
ORV ACO uu ⁵³ÄÜÜnſſſſſ yy oU e do--.- 175.9 182.8 186.9 
Government and government enterprises do... 182.9 185.2 190.5 
Totél* ninos eA aaa 8 do- 921.6 960.8 975.8 

Personal income: 

DUI I ue ee DLE II eeu A eti millions 112188 $31,864 113.775 
Per hoa n J m AU DLL M E ea E d 12,155 $18,058 18,715 
Total average weekly hours, production workers 89.1 40.1 89.5 
Total ua n re hourly earnings. production workers $92 $94 $5 

a our i uction workers ; I ; 
per — sos gS 

y industry: 
Income -— e . ME millions $564 $788 $1,104 
Nonam ³o¹˙¹¹ e cut Sy ce e do.__. $19,548 $21,889 417 
Mining total________________-__---_----_---------- do... $504 $581 92 
Nonmetallic minerals except fuel do... $25 116 110 
h ³⁵²”¹ià ke . ies iram ds do... $14 16 16 
Oil and gas extraction PR-—-———————— q do_ ___ $465 $449 
Manufacturing total. do— $4,008 84.471 $4,605 
Sto 5 products 3 5180 sigs 191 
ne, : UIS oo o ce che des ae E "RENE 
i and allied DAMES 8 do- 3216 $229 
Petroleum and coal products do... $147 $122 $121 
CODELFUCLIOD. uuo ³⅛à AAA do $1,269 1,440 $1,422 
Transportation and public utilities? do. .... $1,909 2,052 2,098 
Wholesale Ih — do— 517 766 983 
inance, insurance, real estatkn LLL c22 cllc l2l2- do— 1.062 1,148 1,289 
— DIETS z— Be ius Bs 
and government enterprises sss — ; A : 
Construction activity: 
Number of private and public residential units authorized? ... 14,214 16,727 18,267 
Value of nonresidential construction millions_ — $667.1 9.5 2275.7 
Value of State road contract awarobEs ccc 2c do... $2883 $277.5 5.7 
Shipments of portland and masonry cement to and within the State 
thousand short tons.. .. 1,004 1,266 1,818 
Nonfuel mineral uction value: 

Total crude mineral vaten millions 3267.6 3312.0 22.2 
Value per capita - — - - - —- - - - -- - ——PT2 us $110 $128 $131 


1Kansas Department of Human Resources, Division of Employment. 
*Data may not add to totals shown because of independent rounding. 
91983 data based upon 16,000-place sample; 1984 and 1985 data based upon 17,000-place sample. 


Sources: 
U.S. Bureau of 


Employment.—According to the Kansas 
Department of Human Resources, Division 
of Employment, the average monthly em- 
ployment in mining and quarrying, exclud- 
ing fuel minerals, was 1,214 persons, slight- 
ly less than the 1,289 persons reported in 
1984. Employment fell to a low in February 
with 1,051 workers and peaked in June with 
1,369 workers. Several quarry and sand and 
gravel operations suspended production in 


U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
es. 


the winter months or operated at roduced 
levels making January, February, and 
December the lowest months of employ- 
ment. 

Legislation and Government Pro- 
grams.—No legislation specifically related 
to the mining industry was enacted into law 
in 1985 although several bills dealing with 
the State's natural resources were enacted. 
Some of those bills were as follows: 
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1. House bill 2096 amended an existing 
law to allow a tax sale of an oil and gas 
leasehold interest when a purchaser of oil 
and gas from the lease is required to make 
payments to the sheriff toward satisfaction 
of the amount of unpaid personal property 
taxes assessed against the owner. 

2. House bill 2229 provided that a land- 
owner is not legally responsible for the 
proper care and control of an abandoned oil 
or gas well on his or her property unless the 
landowner operated or produced from the 
well, altered or tampered with the well 
thereby causing pollution, or assumed re- 
sponsibility for the well by written contract. 

3. House bill 2605 removed the require- 
ment that the State geologist be a member 
of the faculty of the Department of Geology 
at the University of Kansas. The State 
geologist would continue to be an appointee 
of the chancellor in the unclassified service. 

The Kansas Geological Survey (KGS) con- 
tinued its research and service-related 
earth science programs in 1985. Emphasis 
was on ground water, geophysics, subsur- 
face geology, and geologic data automation. 

Work continued on a series of maps 
depicting the structural development of the 
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Midcontinent Rift system that extends into 
north-central Kansas. The KGS was also 
working on an analysis of strategic and 
critical minerals and on a joint project with 
the U.S. Geological Survey studying the 
geological and geophysical setting of the 
Joplin Quadrangle in southeastern Kansas. 
Among the publications released during 
1985 were “Subsurface Geology Series 6,” a 
compilation of studies describing core of 
economically important rock strata in Kan- 
sas, and “Subsurface Geology Series 7,” a 
listing of wells drilled into Precambrian 
rocks. 

At midyear, Hutchinson Community Col- 
lege in Hutchinson initiated a formal educa- 
tion program for the mining industry called 
Training for Kansas Small Mining Indus- 
try. The program was funded in part by the 
Mine Safety and Health Administration to 
provide mine safety training to employees 
of small mining operations. Many small 
mine and quarry operators do not have the 
facilities or the resources to train employ- 
ees, and Federal law mandates that new 
mine employees receive 24 hours of safety 
training and that all employees receive an 
8-hour refresher course each year. 


1985 


Figure 1.—Value of salt and total value of nonfuel mineral production in Kansas. 
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Figure 2.—Principal mineral producing localities in Kansas. 
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Two publications concerning Kansas were 
released by the U.S. Bureau of Mines dur- 
ing 1985. Information Circular (IC) 8998 
“Inverted Pyramid-Shaped Plugs for Clos- 
ing Abandoned Mine Shafts, Galena, KS, 
Demonstration Project" described and gave 
results of a shaft closure demonstration 
project where plugs were fabricated and 
used to close abandoned open mine shafts in 
the Galena area. IC 9028 "Helium Re- 
sources of the United States, 1983" estimat- 
ed the helium resource base in the United 
States. 

The U.S. Bureau of Mines Rolla Research 
Center worked on a process to treat waste at 
a plant in Coffeyville that had accumulated 
over a period of years in the course of 
producing drilling mud for the oil industry. 
The waste pile contained barium (about 
40%), coal (about 12%), and lead and zinc 
(296 or less). À method was developed to 
recover the valuable constituents in the 
waste while leaving a nonhazardous resi- 
due. 

Underground cutting tests with an In 
Seam Tester were performed by the U.S. 
Bureau of Mines Twin Cities Research Cen- 
ter at the Independent Salt Co. mine in 
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Kanopolis. The work was part of the Bu- 
reau's effort to define the empirical rela- 
tionship between cutting parameters, dust 
generation, and cutting forces for coal and 
other types of rock. 

An administrative grant of $366,383 was 
provided to the State of Kansas by the 
Federal Office of Surface Mining Reclama- 
tion and Enforcement in 1985 for reclama- 
tion purposes under title IV of the abandon- 
ed mined land program. Also, the State 
received a title V grant of $161,629 for 
administration and enforcement purposes 
that was matched 5096 by the State. 

The Environmental Protection Agency's 
(EPA) Kansas City office began a $325,000 
study of six abandoned lead and zinc mining 
areas in Cherokee County in July to deter- 
mine if the sites were causing problems, and 
if problems existed, what could be done to 
correct them. 

Kansas received $344,711 in fiscal year 
1985 from the Federal Government as “‘pay- 
ments in lieu of taxes" for Federal lands 
within the State's boundaries. The State 
also received $795,000 as its share of reve- 
nues from Federal mineral leases. 


REVIEW BY NONFUEL MINERAL COMMODITIES 


INDUSTRIAL MINERALS 


Cement.—Kansas ranked 14th nationally 
in portland cement sales, dropping from the 
11th place position it held in 1984. The State 
ranked 17th in masonry cement sales, the 
same position it held in 1984. Sales for 
portland and masonry cement dropped 1196 
and 20%, respectively, during 1985. 

Five companies operated cement plants 
that had a total of 13 kilns. Three compa- 
nies operated  wet-process plants—Ash 
Grove Cement Co., General Portland Inc., 
and Lone Star Industries Inc. Dry-process 
plants were operated by Lehigh Portland 
Cement Co. and The Monarch Cement Co. 
All the plants produced masonry cement 
and Types I and II—general use and moder- 
ate heat portland cement. One or more of 
the companies also produced Type III, high- 
early-strength, an oil-well cement, and a 
waterproof portland. 

About 70% of the portland cement sales 
were to ready-mixed concrete companies. 
Most of the sales were in bulk (96%) and 
shipped by truck (86%). 

Approximately 2.7 million short tons of 
cement rock and limestone, 375,000 tons of 


clay and shale, and 75,000 tons of gypsum 
were consumed in the manufacture of ce- 
ment, along with lesser quantities of iron 
ore, mill scale, pyrite, sand, and sandstone. 
Raw materials consumed in cement manu- 
facture totaled 3.2 million tons. 

Cement shipments to and within Kansas 
in 1985 included 1,293,000 tons of portland 
cement and 20,000 tons of masonry cement. 
This represented 50,000 tons more of port- 
land cement and 3,000 tons less of masonry 
cement than was shipped in 1984. 

General Portland (Victor Div. of LaFarge 
Corp.) received à permanent permit from 
the EPA to burn solvent wastes as a supple- 
mental fuel at its Fredonia plant in April. 
Construction of a supplemental fuel facility 
was completed early in 1985, and the firm 
expanded its use of low-cost waste fuels 
because of high power costs in the area. The 
Fredonia plant served markets in Kansas, 
Missouri, Nebraska, and Oklahoma. 

Ash Grove Cement of Overland Park 
purchased Arkansas Cement Corp., a sub- 
sidiary of Arkla Inc. of Little Rock. The 
purchase included the Foreman, AR, plant 
and five distribution terminals, enabling 
Ash Grove Cement to expand its Midwest 
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markets to the South. 

Clays.—Nationally, Kansas ranked 16th 
in total clay and shale production. Output 
and value dropped about 4% in 1985. Aver- 
age value was $6.06 per short ton. Common 
clay and shale was produced by 10 compa- 
nies at 19 pits in 12 counties. About 50% of 
the clay output was used in the manufac- 
ture of cement. The second largest use was 
for lightweight aggregate, followed by face 
brick manufacture. Lesser quantities of clay 
were used in the manufacture of sewer pipe 
and roofing tile. The major use of the 
lightweight aggregate was for concrete 
block. 

A micaceous bentonitic clay was mined by 
Micro-Lite Inc. in Woodson County for use 
in manufacturing feed and fertilizer supple- 
ments. 

During 1985, the Wilkinson Inc. clay oper- 
ation at Weir, Cherokee County, was acquir- 
ed by a new firm called Cherokee County 
Clay. The firm reestablished markets in the 
local area by improving its product through 
selectively mining an underclay and dis- 
carding a pyrite-rich layer that had made 
the clay unsuitable for use by pottery manu- 
facturers. 

Pittsburg Pottery Co. Inc. at Pittsburg, 
Crawford County, shut down operations in 
December for a 3-month period. The firm 
had purchased clay from local and out-of- 
State producers for the pottery operation. 
In 1985, the company finished renovating 
its plant by installing a new shuttle kiln 
that used a microprocessor to control the 
firing cycle, thereby reducing firing time to 
14 hours compared with the old cycle of 7 
days. Fuel consumption was slashed by 
1596. 

Cloud Ceramics, a division of General 
Finance Inc., installed a new plug cutter at 
its brick plant at Concordia as part of a 
capital improvement program that had 
been under way for several years. 

In late June, Kansas Brick & Tile Co. Inc. 
at Hoisington, Barton County, brought its 
new $4.5 million brick plant on-stream. The 
highly automated operation greatly increas- 
ed the company's production and sharply 
lowered fuel consumption. A microcomput- 
er controls the entire firing cycle for each 
kiln car, allowing the company to produce 
special jobs where deviations from the nor- 
mal firing cycle and atmospheres are re- 
quired. 

Gypsum.—Nationaly, Kansas ranked 
eighth in production of crude gypsum. Out- 
put declined about 10% during 1985. Aver- 
age value per short ton increased 11%. Two 
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companies produced gypsum in the State. 
Georgia-Pacific Corp. operated an under- 
ground mine and calcining plant at Blue 
Rapids, Marshall County, and National 
Gypsum Co. operated an underground and 
surface mine at Sun City, Barber County, 
and calcined the crude gypsum at its Medi- 
cine Lodge plant. Calcined gypsum output 
and total value increased 4% and 7%, re- 
spectively, in 1985. 

National Gypsum's Sun City Mine ranked 
eighth nationally in crude ore production 
and its associated Medicine Lodge plant also 
ranked eighth in calcined gypsum output in 
1985. 

Helium.—Crude helium production was 
reported from two plants in Ellsworth and 
Grant Counties. Both production and value 
declined slightly in 1985. Grade-A helium 
production and value increased modestly. 
Output was reported in Ellsworth, Grant, 
Morton, and Rush Counties. | 

Federal demand for helium increased 
about 33% in fiscal year 1985 because of 
stepped up U.S. Department of Defense 
research that used liquid helium, including 
research in progress in the President's Stra- 
tegic Defense Initiative as well as continu- 
ing strong sales to the Space Shuttle Pro- 
gram 


Lime.—The State's only lime producer, 
The Great Western Sugar Co., filed for 
protection under Chapter 11 of the Federal 
bankruptcy law in March. The company 
had produced lime for use in its sugar beet 
refinery near Goodland. No production was 
reported in 1985. 

Perlite (Expanded).—Crude perlite ship- 
ped in from other States was expanded at 
the Lite-Weight Products Inc. plant in Kan- 
sas City, Wyandotte County. Sales increased 
sharply in 1985. 

Pumice and Pumicite.—Calvert Corp. 
was the State's sole producer of pumice, 
with a small mine and plant in Norton 
County. Sales increased about 56% in 1985 
through the efforts of the firm’s owners to 
penetrate new markets. Major sales were 
for use as an abrasive, an absorbent, and 
filter aid. 

Salt.—Kansas ranked fifth of 14 States in 
salt sales. In 1985, production increased 5%; 
sales, 7%; and total sales value, 6%. Salt 
was produced in Elisworth, Reno, and Rice 
Counties by five companies. American Salt 
Co., Carey Salt Co., and Independent Salt 
Co. operated underground mines. American 
Salt and Carey Salt also evaporated salt 
from brines, as did Cargill Inc. and Morton 
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Thiokol Inc. Vulcan Materials Co., Chemi- 
cals Div., produced brine that was used as 
feedstock to electrolytically separate chlo- 
rine, hydrogen, and sodium hydroxide at its 
operations near Wichita, Sedgwick County. 

Salt sales were for deicing, agricultural 
use, meatpacking preservative, water treat- 
ment, and table salt. 

American Salt was granted a 6-month 
extension in June to develop a cleanup 
proposal for a freshwater aquifer that it had 
been charged with polluting near its plant 
at Lyons. About 100 wells had been drilled 
by the firm’s consultants to determine the 
extent of the pollution and to formulate 
plans for the cleanup, which was under the 
direction of a Federal court. 

Both Carey Salt and Cargill Salt received 
safety awards from the Salt Institute in 
1985. 

Sand and Gravel.—Construction.—Con- 
struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
even-numberod years only; therefore, this 
chapter contains only estimates for 1985. 
Data for odd-numbered years are based on 
annual company estimates made before 
yearend. 

Sand and gravel mined for construction 
purposes was estimated to have increased 
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about 12%, or to 13.2 million short tons in 
1985. Average value per ton was estimated 
to have increased about 8%. 

Ritchie Sand Co., a division of Ritchie 
Corp., began operating a new pit and $1.5 
million plant near Wichita, Sedgwick Coun- 
ty, on July 1. Described as the largest plant 
in Kansas, the firm expected to process 
750,000 to 1 million tons of sand and gravel 
per year at the site. 

Industrial.—Sand used for industrial pur- 
poses was produced by Holiday Sand & 
Gravel Co. and HUB Materials Inc. in 
Wyandotte County, and by Alsop Sand Co. 
Inc. in Republic County. Production and 
value decreased in 1985. Average value per 
short ton was about $8.40. Most of the 
industrial sand was sold for fiberglass man- 
ufacture; the next largest quantity of sales 
was for sandblasting. Sales were also made 
for foundry use, traction, and miscellaneous 
uses. Foundry sand commanded the highest 
unit price at $11.00 per ton. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; the 1984 chapter gave estimates. 
Data for even-numberod years are based on 
annual company estimates made before 
yearend. 


Table 4.—Kansas: Crushed stone! sold or used by producers in 1985, by use 
(Thousand short tons and thousand dollars) 


Use Quantity Value 
Coarse te (+ 1-1/2 inch): 
UNT A ea Fe cee NEN le aaa cee oth RR eh Dae atic aes eee 147 299 
o Filer on and i jetty CG̃Ü˙⅛ẽͥ ³ . ͤ; E d Ee DE E 89 865 
J ði i TONERS e ond Tr WP 136 635 
Coarse aggregate, graded: 
Concrete aggregate, coarse—- ee 1,267 5,821 
Bituminous aggregate, coarsezHe t „„„„„„„„„„„„ „ 1.258 6,062 
Bituminous surface · treatment aggregatteekekk LLL LLL LLL LLL 222 T 2033 
Fine aggregate (-3/8 inch): 
Stone sand, concrete 4 * Al 
Stone sand, bituminous mix or sea 93 292 
Screening, undesignated _______________________ Le 811 842 
Other fine yy ³ð hꝗdùſd0dꝙͥd0 m mk Mt d 594 1,615 
Combined coarse and fine tes 
Graded road or subbase ß ß LL Dt Hr 2,443 8,111 
Unpaved road surfacin,-—) «„ 876 8,260 
Terrazzo and 1171 ⁰˙.wm.. 11 W 
Crusher run or fill or waste A „7é 394 1,684 
Ahrend ⁵ ⅛ ↄðↄ m 586 2,487 
Chemical an Agricultural limestueee ss 874 8,984 
mical and metallurgical: Cement manufacturer 3,029 1,866 
Other miscellaneous... LLL LLLLLLLLL 1,855 5,670 
Other unspecified* . . . 222 LL 1,875 4,226 
Total c ꝛ ꝛ . . 515,658 51,155 
W Withheld to avoid disclosing company proprietary data; 5 with Other miscellaneous.“ 
Includes limestone, quartzite, sandstone, and other crushed ston 
*Includes coarse te ll!!! cures uod: fins airera and other 
construction and maintenance uses. 


chemicals, magnesium metal DAR UIRCHIS; manufacture, roofing sulfur oxide 
removal, other uses not listed, and value indicated by symbol W mm pan 


*Includes production reported without a breakdown by end use and estimates for nonrespondents. 
Data do not add to total shown because of independent rounding. 
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Crushed.—Kansas ranked 22d of 49 
States in crushed stone production. Produc- 
tion and value increased 15% and 18%, 
respectively, in 1985. Output was by 49 
companies and government agencies at 131 
quarries in 43 counties. Johnson County 
with 10 active limestone quarries producing 
2.2 million short tons led in output, followed 
by Wyandotte County, where 3 limestone 
quarries yielded 1.3 million tons. These two 
metropolitan counties (both in the Kansas 
City area) accounted for more than one-fifth 
of the State's 1985 crushed stone output. 
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Limestone produced from 127 quarries 
accounted for 96% of the crushed stone 
production. Sandstone and quartzite from 
three quarries in Lincoln, Neosho, and 
Smith Counties accounted for most of the 
remainder, with a small amount of “other 
stone" reported from Norton County. 

In 1985, the U.S. Bureau of Mines began 
compiling crushed stone production statis- 
tics by districts for some States. Table 5 
presents end-use data for crushed stone 
produced in the six Kansas districts that 
are outlined in figure 2. 


Table 5.—Kansas: Crushed stone sold or used by producers in 1985, by use and district 
(Thousand short tons and thousand dollars) 


Use District 1 District 2 District 3 

Quantity Value Quantity Value Quantity Value 
Coarse aggregate (-- 1-1/2 inch) 197 917 (3) () ae -— 
Coarse aggregate, graded |... 1,950 8,785 (1) () E e 
Fine aggregate (-8/8 inch) 260 869 (1) (*) W W 
Combined coarse and fine aggregates .. _ — 1,878 8,241 72 B me 
uction .-------------— 128 499 576 3,475 Ja ae 
tural limes tone 576 2,882 98 87 MN oe 
Cement manufacture = mA 3 HM PE 
Sulfur oxide removal ...... ($) (5 n AN —— Ms 
Magnesium metal manufacture (3) (* M i "o 
Roofing granules ______________- (3$) 3 3) 3) re NS 
Paper manufacture 3 $ d z^ "us SOR 
Other eous nn 313 1,492 595 2,891 ies € 
Other NE zu De es 512 1,675 411 919 oer A 
CCC 6,450 941 1,752 8,028 W W 

District 4 District 5 District 6 

Quantity Value Quantity Value Quantity Value 
aggregate (--1-1/2inch) --—- 1 14 W 191 480 
te, graded |... 14 187 W W 1,093 4,495 
Fine aggregate (-3/8 inch) |... 8 62 s T 656 1,705 
Combined coarse and tes i P W W 1,464 4,216 
Other co T eet ENG PUE W W sc Eme 
Agricultural li 3 E aes 79 263 122 411 
Cement manufacture E zt n BO 2,110 4,169 
Roofing granules es at oe PS — à) à) 
iscellaneous _____________ se un W W 579 2,150 
Other unspecified]d e 2 -— OS 452 1,632 
Totl 2 in ˙ꝝò2 . 28 213 W W 6,667 19,808 


W Withheld to avoid disclosing company i 


data. 


proprietary 
1Withheld to avoid disclosing individual company proprietary data; included with “Other construction.” 
*Withheld to avoid disclosing individual company proprietary data; included with “Other miscellaneous.” 
*Includes production reported without a breakdown by end use and estimates for nonrespondents. 


Approximately 88% of the crushed stone 
was shipped by truck, 3% by rail, and the 
remainder was shipped by other or unspeci- 
fied methods. 

In April, Quartzite Stone Co. of Lincoln, 
Lincoln County, brought its new $2 million 
crushing and sizing plant on-stream, in- 
creasing the company’s efficiency in meet- 
ing demand for its products. The firm pro- 
duced aggregates for a variety of uses and 
also fabricated cement pipe. 


Dimension.—Kansas ranked 16th of 36 
States in production of dimension stone. 
Production and value increased 51% and 
70%, respectively, in 1985. Limestone was 
quarried by Bayer Stone Inc. in Pottawat- 
omie and Riley Counties and by H. J. Born 
Stone Co. Inc. in Chase and Cowley Coun- 
ties. 

Production was sold as rough blocks, 
irregular-shaped stone, and as cut veneer 
stone. 
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Bayer Stone installed an in-line polisher 
at its plant in St. Marys, Pottawatomie 
County. The new machine, the first used in 
Kansas, polishes limestone panels with ro- 
tating diamond and abrasive cutting heads 
that have both lateral and vertical move- 
ments. The firm also installed an anchor 
slotting machine for processing stone pan- 


els. 


Sulfur (Recovered).—Sulfur was recover- 


Texaco Refining & Marketing Co. at H 
Dorado in Butler County. Farmland Indus- 
tries Inc. at Coffeyville in Montgomery 
County sold material from stocks. Sales 
dropped 18% in 1985. Unit value increased 
$7.20 per metric ton. 


see eee Minera) Officer, Bureau of Mines, Misneapotis 


3 Associate scientist, Mineral Information, Kansas Geo- 


ed at the petroleum refining operations of 


See footnotes at end of table. 


assistant, Bureau of Mines, Minneapolis, MN. 


Table 6.—Principal producers 
Commodity and company Address Type of activity County 
Cement: 
Ash Grove Cement Co! ? _..____ Box 25900 Plant and quarry .._. Neosho. 
Overland Park, KS 66225 
Portland Inc., Victor Div., 7701 East Kellogg St. kcu ap asd Lace es Wilson. 
LaFarge Corp.! * Suite 240 
Lt Portam Den Te ferte a * 
i Zement AG.! ? Allentown, PA 18105 e MEUSE i 
Lone Star Industries IncG. Box 12449 „ > SEAI A Wyandotte. 
Dallas, TX 75225 
The Monarch Cement Co. *.  . 187 coti onc Allen. 
Humboldt, KS 66748 
acides Inc., a division of Clemens Box 299 Pits and plants... Franklin and 
Coal Co. Pittsburg, KS 66762 
Cloud Ceramics, a division of General Box 369 Pits and plant Cloud. 
wu DI Clay Manaa Box 6 RA : -do Cherokee and 
o - Pitteburg, KS 66762 pO DIGNUS 
Ideal Basic Industries Ine Box 87 Pi AA Jewell. 
Denver, CO 80201 
Justin Industries Inc., Acme Brick Co Box 98 Pits and plant Cherokee and 
C 
Kansas Brick & Tile Co. Ine Bom " Pit and plant Barton. 
Micro-Lite Inne Route 1. Box 60B T Woodson. 
Chanute, KS 66720 
| "Georgia-Pacific Corp 183 Peachtree St., NE. Underground mineand Marshall. 
ii " es mg seb eie sae pi 
ational ypsum 727 UNE Rexford Open underground Barber. 
a Charlotte, NC 28211 mine, plant. 
um 
Refined Helium Co ....... Otis, KS 67565 Plant Rush. 
Union Carbide Corp., Linde Div Box 444 Planten 
Somerset, NJ 08878 Grant, 
Perlite (expanded): 
er ; 
ite-Weight Products inne 1706 Kansas Ave. Plant Wyandotte. 
Kansas City, KS 66105 
Pumice and te 
Calvert Corr ~~ ~~~ Pit and plant . Norton. 
ae Norton, KS 67654 
American Salt o 8142 Broadway Wells and underground Rice. 
Carey Salt Co., a division of Processed 1800 Carer Bled ns Unde cuc mins Reno 
„ ere : 
Minerals Inc. Hutchinson, KS 67501 
Cargill Inc., Salt Div 1408 Wella Do. 
Hutchinson, KS 67501 
Independent Salt o 86 - Underground mine Elisworth. 
Morton Salt Co., a division of 110 North Wacker Dr Wells Reno. 
Morton Thi í umi a 
Vulcan Materials Co., Chemicals Div — Box 7 „ NN IRE Sedgwick. 
Birmingham, AL 35228 
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Table 6.—Principal producers —Continued 


Commodity and company 


Sand and gravel: 
Construction (1984): 
uilders Sand Coo 


Holliday Sand & Gravel Co., 
a division of List & Clark 


Industrial: 
Holliday Sand & Gravel Co., 
a division of List & Clark 
Constructi 


Sendstone: 


Texaco Refining & Marketing Co 


S pss andi ston 
crushed stone. 
Also crushed sandstone. 


Address 


Wichita, KS 67204 
6811 West 68d St. 


Overland Park, KS 66202 


Box 11126 
Kansas City, KS 66111 


Box 25900 
Overland Park, KS 66225 


Box 3 
Raleigh, NC 27622 
Box 


Box 1605 
Hutchinson, KS 67504 


ag and gy 
Route 8, Box 312 
Silverdale, KS 67005 


North Linden St. 
Coffeyville, KS 67337 
Box 1650 


Tulsa, OK 74102 


Type of activity 


Dredges and plants 
Pits and plants 


Dredge and plant 


Pit and plant 


Quarries, underground 
mine, plants. 


Quarries and plants 

Underground mine and 
plant. 

Quarries and plants 


Quarry and plant 
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County 


Johnson and 
Wyandotte. 


Wyandotte. 


Digitized by Google 


The Mineral Industry of 
Kentucky 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Kentucky Geological Survey 
for collecting information on all nonfuel minerals. 


By Donald K. Harrison! and Garland R. Dever, Jr. 


The value of Kentucky's nonfuel mineral 
production in 1985 was $267.6 million, $10.4 
million more than that of 1984. Crushed 
Stone continued to be the leading nonfuel 
mineral produced and accounted for about 
50% of the total value. The State ranked 
second in ball clay and lime production. 
Nationally, the State ranked 27th in the 
value of nonfuel minerals produced, up one 
place from that of 1984. Leading commodi- 
ties produced in terms of value were crush- 


ed stone, lime, portland cement, and con- 
struction sand and gravel. Other nonfuel 
minerals produced included ball, common, 
and fire clay, industrial sand, masonry ce- 
ment, and zinc. Commodities processed or 
manufactured but not included in table 1 
included aluminum, ferroalloys, synthetic 
graphite, pig iron, steel, iron and steel slag, 
expanded perlite, recovered sulfur, and ex- 
foliated vermiculite. 


Table 1.—Nonfuel mineral production in Kentucky! 


1984 1985 
Mineral Value Value 
Quantity (thou- Quantity (thou- 
sands) sands) 
))%%;Gf ß WTA thousand short tons T 2662 252,533 775 $6,487 
Gem stones o a ee ee cue NA 1 NA 1 
Sand and £i gravel (construction thousand short tons. _ 7,839 18,252 €7,600 €19,000 
Stone (crushed). - —- - - ---------------------——- do— €37,300 €133,000 338,022 3134,978 
Combined value of cement, clays (ball clay and fire clay, 1984), lime, 
sand and gravel (industrial), stone (crushed sandstone, 1985), 
and inoc uo uo G a LE XX F108,422 XX 107,092 
/“ he ag Sr a as XX "257,208 XX 267,558 


Estimated. "Revised. NA Not available. XX Not applicable. 


Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
figure. 


*Excludes ball clay and fire clay: included with Combined value" 
3Excludes sandstone; value included with Combined value figure. 
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Table 2.—Nonfuel minerals produced in Kentucky in 1984, by county! 


County 


Lr III Tc 2 — ——— — Jg Nd dM Md E dM d ll —— — Mol 


Whitley oe cee CRINE GRIRUR CINCTUS I SM CRAVE 


Minerals produced in order of value 


Sand and gravel. 

Clays. 

Sand and gravel. 
ys. 

Sand and gravel. 

Clays. 

Sand and gravel. 

Clays. 

Sand and gravel. 

Do 


Clays, sand and gravel. 
Cla 


ys. 
Sand and gravel. 
Do 


Cement, clays, sand and gravel. 


Sand and gravel. 
Do. 


Do. 


Do. 
Lime, sand and gravel. 


Sand and gravel. 
Lime. 


Sand. d l 
and gravel. 
Do. 


Clays. 
Stone (crushed), gem stones. 


No production of nonfuel mineral commodities was reported for counties not listed. 
?Data not available by county for minerals listed. 


Table 3.—Indicators of Kentucky business activity 


See footnotes at end of table. 


1983" 1984 1985P 
Employment and labor force, annual average: 

%% ³˙·A a sks ceed thousands 3.714 8,720 3,726 
Total civilian labor for eee do... 1,701 1,715 1,695 
Unemploymenmmmtmgt1iln dk percent 11.7 9.3 9.5 
Employment (nonagricultural): 

ining OWI ⁰ͥ e DULL Eu E thousands 42.3 45.6 43.6 
Nonmetallic minerals except fuel do... 22 2.8 2.2 
MINING leuc exe E RE cu See ELE. do 36.7 39.7 37.9 
Manufacturing totaaaaaaaalll“nnnnnnLnnnnnnLL do- 242.5 257.4 255.5 
Primary metal industrie. do- 16.3 18.2 17.5 
Stone, clay, and d inen products - — ------------------—- do... 7.5 7.6 7.9 
Chemicals and allied produetssss do- 13.2 13.3 13.3 
Petroleum and coal products — - - - -----------------——- do...- 4.0 3.9 3.8 
nme y ee oe do— 46.6 50.5 55.1 
Transportation and public utilities do- 62.7 65.2 66.5 
Wholesale and retail trade do— 265.6 282.1 296.0 
Finance, insurance, real es tale do... 53.1 55.1 57.3 
SOFVICBN Aor co Loo ent ð Z ⁰ y a P EE do— 222.9 234.8 245.9 
Government and government enterprises do. 216.6 223.0 227.6 
ToP RC" do— 1. 152.3 1,213.8 1,247.6 
Personal income: 
Dial. c ee a ee ee eh ee millions 835,1 $38,004 840, 328 
Fér /”»Q»Q»ſͥͥ¹wWàA⁵ͥↄͤ ͤ ⁰ͥ˙ . ]³• dd mr 8 $9,475 . $10,377 $10,824 
Hours and earnings: 
Total average weekly hours, production workerfr s 39.2 39.2 38.9 
Total ave hourly earnings, production workers $8.8 $9.3 $9.5 
Earnings by industry: 
Farm income... - -----—-—-— -= millions $406 $1,163 $914 
Nonfarm oe eene cede eL ee EE do- $24,146 $26,296 $21,112 
i |» 0] wee A TNT ß OE RIO RU PIONEER do... $1, $1,840 $1,814 
Nonmetallic minerals except fuel do— 351 
/ ⁰·˙ AA el do... $1,423 $1,661 $1, 
Oil and extraction lesu 8 do... $119 $128 $117 
Manufacturing total. _._______________.___-_______-_ do— $5,771 424 86,605 
i metal industries do— $532 $599 $585 
Stone, clay, and glass products . - - ---------------———- do— $166 $175 $190 
Chemicals and allied products |... do- $416 $439 
Petroleum and coal products ___ -------------------—- do- $164 $163 $173 
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Table 3.—Indicators of Kentucky business activity —Continued 


1983" 1984 1985" 


Earnings by industry—Continued 
Nonfarm—Continued 
Construction ........... ~~... nee ee millions $1,387 $1,520 $1,577 
Transportation and public utilities do— $1,869 $2,056 $2,166 
Wholesale and il trade MEME N E do. ..- $3,906 $4,157 $4,432 
Finance, insurance, real estate ~~~ --- do... $1,041 $1,112 $1,268 
l3 vo ONERE TURON CR ERR CRM eas do... $4,133 $4,519 $4,893 
Government and government enterprises do- $4,315 $4,529 $4,808 
Construction activity: 
Number of private and public residential units authorized 11,839 13,276 18,770 
Value of nonresidential construction, U „ millions $392.2 $476.9 $591.1 
Value of State road contract awards „„ do- $452.2 $318.0 $322.0 
Shipments of portland and masonry cement to and within the State 
thousand short tons 889 1,054 1,092 
Nonfuel mineral production value: 
Total crude mineral value - - —- ----------------------—- millions $224.5 $257.2 $267.6 
Value per capit... . . p $60 $69 $72 


5 of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 


"Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 
*Data may not add to totals shown because of independent rounding. 
*1983 data based upon 16,000-place sample; 1984 and 1985 data based upon 17,000-place sample. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines. 
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1977 1980 1985 
Figure 1.—Total value of nonfuel mineral production in Kentucky. | 
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Figure 2.—Principal mineral producing localities in Kentucky. 
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Trends and Developments.—More than 
625,000 short tons of commodities were 
shipped on the Tennessee-Tombigbee Wa- 
terway during the first 6 months after it 
was opened to traffic in early 1985. This was 
far below the 10 to 20 million short tons of 
cargo projected annually by the U.S. Army 
Corps of Engineers in 1976. The leading 
commodity shipped during the first 6 
months was construction stone totaling 
108,000 tons, followed by coal at 99,300 tons, 
and grain at 73,600 tons. Shipments of fuel 
amounted to 69,960 tons and construction 
sand and gravel totaled 55,250 tons. All 
other commodities shipped totaled 219,606 
tons, which included chemicals, fertilizer, 
iron ore and steel, and caustic soda. 

During the year, two companies were 
engaged in tar sands projects in western 
Kentucky. Kentar Ltd. (formerly Tarco Inc.) 
extracted heavy oil from surface-mined tar 
sands of the Big Clifty Sandstone (Mississip- 
pian age) using a solvent process at its pilot 
plant in Logan County. In addition, Kensyn- 
tar recovered heavy oil from the Big Clifty 
in Edmonson County by an in situ process. 
Kensyntar also renewed its leases and 
planned to resume work on the project 
when the price of oil becomes more favor- 
able for an economic operation. In January, 
however, the U.S. Synthetic Fuels Corp. 
rejected the Means Oil Shale project for 
Federal financial aid. The proposed project 
in east-central Kentucky was sponsored by 
Southern Pacific Petroleum, Central Pacific 
Minerals, and Dravo Corp. 

In 1985, Kentucky again retained its rank 
as the top coal producing State in the 
Nation. Production from underground and 
surface mines totaled 169,616,063 short 
tons, down slightly from the 1984 produc- 
tion of 170,678,291 tons, based on Kentucky 
Department of Mines and Minerals data. 
The five coal districts of eastern Kentucky 
produced 125,824,722 tons; western Ken- 
tucky mines produced 43,791,341 tons. 

In September, groundbreaking ceremo- 
nies were held at the Tennessee Valley 
Authority's Shawnee steam plant, west of 
Paducah, for construction of the 160-mega- 
watt atmospheric fluidized bed combustion 
(AFBC) demonstration plant. The plant, 
scheduled for completion in 1988, was de- 
signed to demonstrate on a commercial 
scale the economic and environmental as- 
pects of the AFBC process. The facility 
would be able to burn western Kentucky's 
high sulfur coals, and in addition, create a 
broader market for the State's abundant 
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limestone resources, which are needed for 
the combustion process. 

In 1985, the State continued to lead the 
Nation in the consumption of industrial 
explosives and blasting agents. More than 
720 million pounds (19% of the U.S. total) 
was sold during the year. Principal uses 
were for coal mining, construction work, 
and rock quarrying. 

Legislation and Government Pro- 
grams.—The Kentucky General Assembly, 
which convenes every other year, was not in 
session in 1985. However, the constitution- 
ality of House bill 32, the “broad-form deed 
bill,“ was contested in the Kentucky Su- 
preme Court. The law, passed by the 1984 
General Assembly and in effect since July 
of that year, required coal operators to 
obtain the right to mine from landowners if 
the method of mining to be used was not 
known or prevalent at the time the deed 
was signed. As of yearend, no decision had 
been reached by the State's high court. 

In August, the Office of Surface Mining 
(OSM) and a group of environmental organi- 
zations signed an agreement resolving a 
longstanding dispute over 2-acre coal mine- 
sites, principally in Kentucky and Virginia. 
The dispute concerned regulation of coal 
mines affecting 2 acres or less, which are 
exempt from provisions of the Surface Min- 
ing Control and Reclamation Act of 1977. 
Under terms of the agreement, OSM will 
take prompt, aggressive action to eliminate 
2-acre abuses. OSM will list all 2-acre sites 
in Kentucky and Virginia; identify legiti- 
mate 2-acre operations; inspect the mines 
for violations; and issue violation notices or 
shut down the mines, as appropriate. The 
agreement was intended to end the unfair 
advantages some mining companies have 
been taking of the 2-acre exemption. Only 
bona fide small “pick and shovel“ operators 
will be allowed to mine coal on sites under 2 
acres without paying reclamation costs. 

In December, the U.S. Congress passed 
and sent to the President House Resolution 
1627, designating approximately 13,330 
acres in the Daniel Boone National Forest 
as an addition to the National Wilderness 
Preservation System. 

The Kentucky Geological Survey (KGS), 
part of the University of Kentucky, contin- 
ued evaluating the State's mineral re- 
sources. In 1985, KGS and the Kentucky 
Center for Energy Research Laboratory 
(KCERL) jointly investigated limestone re- 
sources for use in fluidized bed combustion 
plants, seeking stone with  high-sulfur- 
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sorption capacity and low-abrasion and low- 
attrition characteristics. A study of zinc 
deposits in south-central Kentucky was 
completed, and KGS participated in the 
Midcontinent Strategic and Critical Miner- 
als Program sponsored by the U.S. Geologi- 
cal Survey. The investigation of sand and 
gravel resources along the Ohio River Val- 
ley for sources of construction aggregate 
was continued. 

Eleven new publications were issued by 
KGS during 1985. One of these was a report 
on the structure and thickness of the 
Devonian-Mississippian Shale sequence in 
extreme southeastern Kentucky and adja- 
cent parts of Tennessee and Virginia. An- 
other publication, prepared in cooperation 
with the National Speleological Society, 
provides comprehensive information about 
caves and karst geology in Kentucky. Other 
publications included a study of Pennsylva- 
nian age plant fossils in southeastern Ken- 
tucky, a report on a persistent fossil zone in 
the Kinkaid Limestone, an oil and gas 
drilling activity summary for 1984, a study 
related to a possible Silurian reef trend in 
western Kentucky, and a guidebook for the 
Geological Society of Kentucky. 

The U.S. Department of Energy signed a 
$1.8 million cooperative agreement with a 
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consortium headed by the University of 
Kentucky to further coal liquefaction re- 
search. In addition to the University of 
Kentucky, the consortium included the 
Kentucky Energy Cabinet and four other 
universities—Pittsburgh, Syracuse, Utah, 
and West Virginia. Syracuse University 
will provide technology assessments for the 
research and the other members will pro- 
vide the facilities and personnel to conduct 
the coal liquefaction experiments. 

OSM awarded Kentucky $1.7 million for 
six major reclamation projects under the 
State’s abandoned coal mine lands program. 
The grant brought to more than $82.5 
million the amount the State has been 
awarded to restore land and water re- 
sources adversely affected by past unregu- 
lated coal mining practices. The OSM grant 
went to the Abandoned Lands Division of 
the Kentucky Natural Resources and Envi- 
ronmental Protection Cabinet. 

In December, groundbreaking ceremonies 
were held for a new $14 million Mining and 
Mineral Resources Building at the Univer- 
sity of Kentucky, Lexington. The building, 
scheduled for completion in 1987, will house 
the KGS, Department of Mining Engineer- 
ing, and other coal-related offices and labo- 
ratories. 


REVIEW BY NONFUEL MINERAL COMMODITIES 


INDUSTRIAL MINERALS 


Cement.—Kosmos Cement Co. Inc., a sub- 
sidiary of Moore McCormack Cement Inc., 
operated the State’s only cement plant at 
Kosmosdale, Jefferson County. The 670,000- 
short-ton-per-year-capacity coal-fired plant 
produced both portland and masonry ce- 
ment utilizing the dry process. Limestone 
used at the plant was barged from the 
company’s Battletown quarry, approximate- 
ly 28 miles from the plant. Proven reserves 
were estimated at 54 million tons.? In addi- 
tion to limestone, other raw materials con- 
sumed at the plant included anhydrite, clay, 
fly ash, gypsum, and iron ore. 

Clays.—In 1985, 13 companies produced 
common clay and shale, fire clay, and ball 
clay from 17 mines in the State. Common 
clay was produced by 9 companies at 11 pits 
and was used principally for the production 
of common and face brick, lightweight ag- 
gregate for use in concrete block, and struc- 
tural concrete products. Fire clay was 
mined by one company in Carter County 
and was used primarily for fire brick and 


block. Ball clay, primarily used for bonding 
in ceramic ware, was produced by two 
companies with five operations in Carlisle 
and Graves Counties. 

Fluorspar.—In November, Moodie Miner- 
als Exploration Co. acquired an option to 
purchase all of the assets of United States 
Steel Corp. and Marathon Oil Co. in the 
Illinois-Kentucky fluorspar district. The 
agreement included the inactive Frontier 
Spar Corp. mine and 600-short-ton-per-day 
mill near Salem. 

Limited exploratory drilling was con- 
ducted in the western Kentucky portion of 
the Illinois-Kentucky fluorspar district. No 
exploration activity was reported in either 
the State's central mineral district or south- 
central zinc district.‘ 

Gem Stones.—Gem material and mineral 
specimens were collected in various parts of 
the State. The State is well known for its 
Halls Gap millerite and honessite, agate, 
and coalfield fossils. 

Graphite (Synthetic).—Three companies 
produced synthetic graphite in the State. 
Superior Graphite Co. produced graphite 
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powder at Hopkinsville, Christian County, 
for use as an additive in ironmaking. Sigri 
Carbon Corp. produced graphite electrodes 
at a plant in Hickman, Fulton County, and 
Ashland Petroleum Co., Carbon Fibers Div., 
produced high-modulus fibers at its plant in 
Cattlesburg, Boyd County. During the year, 
Ashland Petroleum announced plans to ex- 
pand the plant from 30 to 100 short tons per 
year capacity of pitch-based fiber. 

Superior Graphite began producing ce- 
ramic grades of beta-silicon carbide at its 
facility in Hopkinsville by a continuous, 
high-temperature, proprietary technology 
that produces an inexpensive, free-flowing 
granular material. Previously, silicon car- 
bide was made by batch processes and had 
to be pulverized to meet abrasive, metallur- 
gical, and refractory industry specifications. 
The main markets targeted for the new line 
of silicon carbide are the newly emerging, 
high-tech ceramic and advanced refractory 
industries. 

Lime.—In 1985, Kentucky ranked second 
of 36 States that produced lime in the 
Nation. Two companies each operated un- 
derground mines and calcining facilities in 
Mason and Pendleton Counties. Both out- 
put and value rose 7% and 13%, respective- 
ly, over that of 1984. 

Dravo Lime Co., a subsidiary of Dravo 
Corp., produced Thiosorbic lime (quicklime) 
from a 1-million-short-ton-per-year plant at 
Maysville in Mason County. The plant was 
the second largest of 116 plants in the 
Nation that produced lime. The lime was 
primarily sold to coal-fired electric generat- 
ing plants in the Ohio Valley for use in 
sulfur dioxide removal. 

The Black River Lime Co., jointly owned 
by Armco Inc. and LTV Steel Co., produced 
both quicklime and hydrated lime at the 
Nation's sixth largest plant at Carntown in 
Pendleton County. The lime was sold for 
Steel production and other industrial and 
chemical uses, primarily in the Midwest 
and upper South. 

Near yearend, Dravo announced that it 
reached an agreement in principle to ac- 
quire the Black River Lime operation in 
Carntown. The transaction would include 
an underground mine with more than 150 
million tons of recoverable limestone re- 
serves and a 660,000-short-ton-per-year lime 
plant. Acquisition of the facility would in- 
crease the overall lime capacity of Dravo by 
4090 making it one of the largest lime 
producers in the world. As part of the 
purchase agreement, Dravo would also re- 
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ceive long-term contracts to supply lime to 
two large steel producers. 

Perlite (Expanded).—Kentucky ranked 
sixth of 31 States that expanded perlite. 
One company, International Permalite Co., 
expanded perlite shipped in from other 
States at a plant at Florence in Boone 
County. Most of the perlite was used for roof 
insulation board, as a horticultural aggre- 
gate, and as an oil absorbent. 

Sand and Gravel.—Construction.—Con- 
struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
even-numbered years only; therefore, this 
chapter contains only estimates for 1985. 
Data for odd-numbered years are based on 
annual company estimates made before 
yearend. 

Based on these estimates, output of con- 
struction sand and gravel decreased 3% 
compared with that of 1984. In 1984, 21 
companies produced construction sand and 
gravel at 27 operations in 17 counties. Most 
of the construction sand and gravel pro- 
duced in the State was obtained from dredg- 
ing and open pit operations in glacial out- 
wash and alluvial deposits along the Ohio 
River Valley. Main uses were for concrete 
aggregate, asphaltic concrete, and road base 
and coverings. 

Industrial.—One company mined indus- 
trial sand in the State in 1985. Industrial 
Supply House of Greenup Inc. produced 
silica sand from an operation in Lewis 
County. The principal use was for traction. 
Another company, Murray Silica Sand Co., 
processed industrial sand at a plant in 
Murray, Calloway County, from a company 
pit in northern Tennessee. | 

Slag—Iron and Steel.—One company 
processed slag produced by the State's iron 
and steel industry. The Heckett Co. process- 
ed both air-cooled iron (blast furnace) slag 
at a plant in Ashland, Boyd County, and 
Steel slag from electric furnaces at Owens- 
boro, Daviess County. The construction in- 
dustry was the major user of the iron and 
steel slag products. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; the 1984 chapter gave estimates. 
Data for even-numbered years are based on 
annual company estimates made before 
yearend. 

Crushed stone continued to be the leading : 
mineral produced, accounting for about one- 
half of the State’s total value in 1985. In 
1985, production amounted to 38 million 
short tons valued at $134.9 million. Lime- 
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Stone was mined by 53 companies at 102 
quarries; crushed sandstone was mined at 1 
quarry. 

In January, ownership of the Three Riv- 
ers Rock Co. quarry in Livingston County 
was transferred by Standard Oil Co. (Indi- 
ana) to Cyprus Minerals Corp., as part of a 
move by Indiana Standard to spin off its 
assets in coal, metals, and industrial miner- 
als to its shareholders. 

The KGS continued working with the 
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KCERL on evaluating limestones and dolo- 
mites for fluidized bed combustion systems. 
A deposit of Lexington Limestone used in 
test runs at the KCERL fluidized bed com- 
bustion pilot plant was sampled to deter- 
mine its chemical characteristics. In addi- 
tion, an investigation of potential sources of 
limestone that would have a low rate of 
attrition in a fluidized bed boiler was in 
progress. 


Table 4.—Kentucky: Crushed stone! sold or used by producers in 1985, by use 
(Thousand short tons and thousand dollars) 


Coarse aggregate (+ 1-1/2 inch): 
cadam 


Macadam 352 a. oe ee a 
Riprap and jetty stone ______________--____ 
ilter stodtrendndndl 44 
Coarse : 


Bituminous aggregate, 


coarse 
Bituminous surface-treatment aggregate 
Railroad 


Fine aggregate (-3/8 inch): 


Stone sand, concrete _____________-________ 
Stone sand, bituminous mix or sea „4 


Agricultural: 


Agricultural lime stone 
Poultry grit and mineral food—————— 


Other miscellaneous. 
Other unspecified* _______________________ 


Unpaved road surfacing eee es 8 
Crusher run or fill or waste 
Other construction?_ __ __ ___________________ 


Quantity Value 
E Ai UB ur 208 898 
PET C et ey 8 1,737 6,014 
F177. ee enn PER 838 8,205 
HTTP 8,494 12,668 
3 ͤ¹.ũ RP SEM 8,314 12,424 
uM ee en 8 801 1,811 
MERECE: 198 891 
Se na ge RAE E On m en SOA OER VE 427 1,547 
ee ee 496 1,876 
JJͤĩ ĩi¹nA 2,455 8,704 
3327 a LER E E ee 6,197 22,219 
323222 ⅛ ↄ c ĩ ĩ 8 2, O21 7,208 
E ENRICO ee DIS MS 1,261 4,112 
"uu VP EORR 967 2,526 
n rp 2,333 8,498 
SOSA E E AETA Cie REI HR Pe 22 195 
Scd ef es UE EE 4,629 15,883 
C PEE 6,455 22,394 
J ed Ea 88,022 184,978 


! Includes limestone; excludes a minor amount of sandstone withheld to avoid disclosing company proprietary data. 
Includes stone used in terrazzo and exposed aggregate, coarse aggregate (large), coarse aggregate (graded), and stone 


used for other construction and maintenance purposes. 


Includes stone used in cement and lime manufacture, flux and chemical stone, abrasives, mine dusting or acid water 
treatment, asphalt fillers or extenders, chemicals, paper manufacture, and other uses not specified. 

“Includes production reported without a breakdown by end use and estimates for nonrespondents. 

5Data may not add to totals shown because of independent rounding. 


Sulfur (Recovered).—Elemental sulfur 
was recovered as a nondiscretionary by- 
product at Ashland Oil Inc., Catlettsburg, 
Boyd County. 

Vermiculite (Exfoliated).—Crude ver- 
miculite mined in other States was exfoli- 
ated by W. R. Grace in Wilder, Campbell 
County. The product was used primarily in 
loose-fill and block insulation, fireproofing, 
lightweight aggregate, and soil condition- 
ing. 


METALS 


Aluminum.—Kentucky continued to 
rank third behind Washington and New 
York in the production of primary alumi- 
num. National-Southwire Aluminum Co. 


operated a 190,000-short-ton-per-year plant 
in Hawesville, Hancock County, and Alcan 
Aluminum Ltd. operated a 180,000-short- 
ton-per-year smelter in Sebree, Webster 
County. 

In March, Alcan closed one of its three 
potlines at the Sebree primary smelter, 
reducing capacity by 60,550 tons. The com- 
pany cited low U.S. prices for aluminum 
ingot products and high inventories as rea- 
sons for the production cutback. About 250 
of the company's 850-member work force 
were affected by the closure. The cutback 
reduced Alcan’s worldwide operating rate 
from 91.5% to 88.5% of installed capacity. 

In October, National-Southwire filed a 
request with the Kentucky Public Service 
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Commission to order the Big Rivers Elec- 
tric Corp. to decrease its rates. National- 
Southwire bought about 3596 of the power 
produced by Big Rivers, which was facing a 
Federal foreclosure suit by the Rural Elec- 
trification Administration after defaulting 
on more than $1 billion in Government 
loans related to construction of its D. B. 
Wilson plant. More than 70% of Big Rivers 
power was purchased by National-South- 
wire and Alcan's Sebree smelter. 

In November, Reynolds Metals Co. open- 
ed a new $4.9 million aluminum annealing 
facility in Louisville. The facility, designed 
to increase capacity and quality at the 
company's Plant No. 1, is part of a broad 
. effort to improve Reynolds competitive posi- 
tion. Reynolds Plant No. 1 makes more than 
one-half of the company's flexible packag- 
ing division foil. The company also operates 
an aluminum extrusion plant, powder and 
paste plant, and warehouse in Louisville 
and has a total local employment of about 
900.5 

Iron and Steel.—Shipments of pig iron 
rose slightly above those of 1984. One com- 
pany, Armco, produced pig iron at a plant 
in Ashland, Boyd County. Raw steel produc- 
tion amounted to 2.29 million short tons, 
down slightly from 2.33 million tons in 1984; 
however, 1985 production represented an 
increase of nearly 62% above the 1982 low 
of 1.42 million tons. 

In November, Armco drafted a long-range 
plan to upgrade some areas of its Ashland 
Works that will eliminate about 100 jobs 
annually. Upgrading will include modifica- 
tion at the blast furnace operations, the 
basic oxygen shop, tandem cold mill, and 
conversion of a bloom caster to a slab caster. 
Phaseout is likely to include the hot-strip 
mill, reduction to one blast furnace, and 
closing of one coke battery. 

In December, North Star Steel Co., a 
subsidiary of Cargill Inc., purchased 80% of 
the stock of Ohio River Steel Corp.’s mini- 
mill at Calvert City, Marshall County, 
through a financial reorganization plan ap- 
proved by the U.S. Bankruptcy Court. Earli- 
er in the year, Ohio River Steel had filed for 
chapter 11 protection from creditors. The 
remaining 20% of the stock was owned by 
companies and individuals with claims 
against Ohio River Steel. As part of the 
reorganization plan, North Star must invest 
$6 million in the mill and be prepared to 
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loan the mill an additional $2 million if the 
$6 million is not enough to provide working 
capital and pay claims. 

During the year, two steel minimills were 
closed in the State. In August, Kentucky 
Electric Steel Corp. closed its Ashland plant 
after failing to resolve a 4-month strike and 
continuing financial losses. The plant, 
which remained closed during the strike, 
had produced carbon and alloy flats and 
rounds for equipment manufacturers and 
steel service centers. In November, Green 
River Steel Corp. permanently closed its 
specialty steel minimill in Owensboro be- 
cause of continuing financial losses. The 
minimill, which produced alloy and special- 
ty carbon bar and semifinished steel, had 
two electric arc furnaces and a vacuum 
degassing unit with an annual production 
capacity of 175,000 short tons. The closing 
affected about 500 workers. 

SKW Alloys Inc. produced ferroalloys at 
its plant in Calvert City, Marshall County. 
The plant produced both 50% and 75% 
ferrosilicon and other alloys. During the 
year, SKW announced that it planned to 
end production but not marketing of man- 
ganese ferroalloys in the United States. 
SKW had been producing manganese fer- . 
roalloys at Calvert City but ceased produc- 
tion after workers went on strike in Sep- 
tember 1983. Also near yearend, the compa- 
ny announced that it planned to acquire the 
specialty foundry product lines of Foote 
Mineral Co. that were formerly produced at 
Foote's Graham, WV, plant, which closed at 
yearend 1985. Under terms of the agree- 
ment, Foote will supply technical assistance 
in 1986 and 1987 and will receive as com- 
pensation some of the profit generated by 
the ferroalloy products over the next 6 
years. 

Zinc.—Lexington Quarry Co. (Catnip Hill 
operation) continued to recover and concen- 
trate a small amount of zinc ore as a by- 
product of underground limestone mining. 
The zinc concentrate was shipped to an out- 
of-State smelter. 


pa ite Mineral Officer, Bureau of Mines, Pittsburgh, 


2Head, Industrial and Metallic Minerals Section, Ken- 
tucky Geological Survey, acini KY. 
SMoore McCormack rces Inc. Securities and Ex- 
change Commission Form 10-K Re Report, 1985. P. 2. 
5 Geological Surve * Exploration 1985. Min. 
o. 5, May 1986 


e Courier Journal (Louisville, KY). Reynolds Metals 
Heats Up Louisville Operation. Nov. 27, 1985. 
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Table 5.— Principal producers 
Commodity and company Address Type of activity County 
Aluminum (primary): 
Alcan Aluminum Ltd Sebree, KY 42555 Smelter _____ _ Webster. 
National-Southwire Aluminum Box M PEE," PER Hancock. 
Co. Hawesville, KY 42348 
Cement: 
Kosmos Cement Co. Inc.,! “ a sub- Dixie Highway Plant Jefferson. 
sidiary of Moore McCormack Box 72319 
Cement Inc. Louisville, KY 40272 
M 
l clay: 
Kentucky Tonnemies Clay Co Box 449 Mines and plant Carlisle and 
Mayfield, KY 42066 Graves. 
Old Hickory Clay Co Box 66 „ : |: aoe eae Graves. 
Hickory, KY 42051 
Common clay: 
General Shale Products Corp Box 3547 CRS Mine and plant Jefferson. 
Johnson City, TN 37602 
Kentucky Solite Corp Box 27211 EC, EUN Bullitt. 
Richmond, VA 23261 
US. Brick Inc., Sipple Div Box 567 5 REIN Powell. 
Stanton, KY 40380 
Fire clay: 
Ford Burchett Clay Co Route 1, Box 850 Mine Carter. 
Olive Hill, KY 41164 
Fe oys: 
SKW Alloys Ine Box 217 Plant Marshall. 
Calvert City, KY 42029 
bids eis ds thetic): 
Petroleum Co., Ashland, KY 41101 _____ 5 S Boyd 
Carbon Fibers Div.? 
Sigri Carbon Corp --------- Box 229 e Fulton 
Hickman, K 42050 
Superior Graphite Co Box 535 cu Ed tote ei Christian. 
Hopkinsville, KY 42240 
Iron and steel (pig iron): 
co Inde gr pali OH 45202 63 Boyd. 
Newport Steel Cord & Lowell Sts. Plants Campbell. 
8 KY 41072 
e: 
gm River Lime Co Route 1 Mine and plant Pendleton. 
Butler, KY 41006 
Dravo Lime Co., a subsidiary of One Gateway Center Se «| « ccc Mason. 
Dravo Corp.? Pittsburgh, PA 15222 
Perlite (expanded): 
International Permalite Co 300 North Haven Ave. Plant Boone 
Ontario, CA 91762 
Sand and gravel (1984): 
Construction: 
Daviess County Sand & Rural Route 1, Box 28 Dredge _ _ _ _ ___ Daviess 
Gravel Co. Owensboro, KY 42301 
Evansville Materials Inc Box 249 Dredges Do. 
Ingram Materials In 10 Fach land St. Dredge Livingsto 
83 ather -t. Dredge _ ivi n. 
Nashville, TN 37218 
Martin Marietta Corp. Box 30013 Pi ne Boone, Carroll, Jeffer- 
N 555 Raleigh, NC 27622 ria Oldham. 
ugen Ine x Dredge Trimble 
1833 River Rd. 
Louisville, K 40206 
Industrial: 
Industrial Supply House of Box 647 TTT te Lewis 
Greenup Inc 422 Harrison St. 
Greenup, KY 41144 
Stone (crushed): 
Kentucky Stone Cord Box 7556 Underground Various 
Louisville, KY 40207 nee quarries, 
piants. 
Reed Crushed Stone ______ Box Quarry and plant Livingston. 
Gilbertsville, KY 42044 j 
Rogers Group Ine Box 310 nts and Bullitt, Christian, 
E 3 oe KY 40165 ee 1 Oldham. 
Three Rivers Rock to niis an piant Livingston. 
Smithland, KY 42081 
Vermiculite: 
W. R. Grace & co 62 Whittemore Ave. Fl. Campbell. 
di Cambridge, MA 02140 
inc: 
Lexington Quarry Co? ___ 2200 Catnip Hill Rd. Underground Jessamine. 
N icholasville, KY 40356 mine and plant. 
1 Also clays 
3 Also stone 
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This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Louisiana Geological Survey 
for collecting information on all nonfuel minerals. 


By James R. Boyle! and Charles G. Groat? 


The value of Louisiana's nonfuel mineral 
production in 1985 was $522.8 million, an 
increase of nearly $11 million over that of 
1984. The increase in unit prices of salt 
offset a decrease in the estimated value of 
construction sand and gravel and a drop in 
the output of Frasch sulfur. The State led 
the Nation in salt output, was second in 
Frasch sulfur output, and was fifth in the 


production of recovered sulfur from oil re- 
fineries. The combined value of salt and 
Frasch sulfur remained the major portion of 
the State's total nonfuel minerals value in 
1985. Louisiana ranked 15th nationally in 
value of nonfuel minerals produced and 9th 
in value of industrial minerals. Louisiana 
produced 3.0% of the Nation's industrial 
minerals, valuewise. 


Table 1.—Nonfuel mineral production in Louisiana! 


1984 1985 
Mineral Value Value 
Quantity (thou- Quantity (thou- 
sands) sands) 
CNN LU eene e Lue thousand short tons 547 . ?$10,858 884 $7,017 
Gemstones... LL ------------—-----—-——---——— NA NA 
ge ioe ace 8 thousand short tons. — 18,101 112,142 12,825 188,956 
Sand and gravel: 
WON Ped ASA do- 17,040 54,664 *15,000 *48,000 
striae oe A eem caus do- 266 3,757 267 3,838 
Stone (crushed)_ — -- -- - --------------------- da- 4, 100 19,500 34,820 325,956 
, thousand metric tona. . 2,007 W 1,698 W 
Combined value of cement, (bentonite, 1984), gypsum, lime, 
stone (mi 1985) and values indicated by 
Ü d ec ee Se ELLE Ee XX 310,548 XX 298,501 
TOU copter ee LLL S DS XX 511,470 XX 522,268 


Estimated. NA Not available. 
“Combined value” figure. XX Not app 
1Production as 


7Excludes miscellaneous 


W Withheld to avoid disclosing company proprietary data; value included with 


measured by mine shipments, ‘sales, or marketable production (including consumption by producers). 
3Excludes bentonite; value included with “Combined value" 
crushed stone; value included with “Combined value" figure. 
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Table 2.—Nonfuel minerals produced in 
Louisiana in 1984, by parish! 
; Minerals produced in order 
Parish of f value 
Allen Sand (industrial). 
Ascension Salt. 
Assump tion : 
Beauregard . - Sand and gravel 
Bienville.. ...... ys. 
Caddooo Do. 
Cameron Do. 
Catahoula Sand and gravel 
rne 
East Baton Rouge Sand (industrial) 
East Feliciana : 
eT. ERE PETS Salt. 
Iberville . _ Do. 
Jefferson Sulfur, salt. 
Jefferson Davis Sand and gravel. 
Lafayette Do. 
T S po 
vingen 5 . 
Morehouse .. Do. 
Natchitoches |... Clays. 
leans ________ Cement, lime. 
6 Sand anc graver 
Plaqueminess ulfur, salt. 
Pointe Coupe Clays 
ides Sand and gravel. 
River Sand (industrial). 
„»» “ Sand and gravel. 
St. Bernard 
St. Helena Sand and gravel, anh 
St. Martin Salt, sand an and grave 
t. Mar Salt, lime. 
St. Tammany - _ — _ — Sand and grave, clays. 
Tangipahoa _____— Sand Mg 
Terrebonne ______ Sulfur, 
nion Sand and sand 
Vermilion ------- 
Vernon . Do. 
Webster Sand d (industrial). 
West Feliciana Sand and gravel. 
Winn.........- ypsum. 
Undistributed? _ Stone (crushed), gem stones. 


1No — of nonfuel mineral commodities was 
ii for counties not li 
ta not available by county for minerals listed. 


Trends and Developments.—The State's 
economy weakened in 1984, and remained 
weak throughout 1985. The performance of 
the economy was linked to weaknesses in 
the energy, petrochemical, construction, 
and international trade sectors. Louisiana's 
chemical industry, a major consumer of 
mineral output and the State's largest em- 
ployer, has lost about 2,000 employees in 
the last 2 years. Although the index of 
leading indicators increased nationally dur- 
ing 1985, the Louisiana Economic Indicator 
(LEI) dropped monthly throughout 1985. 
The LEI, was nearly 111 in January, and 
dropped to slightly over 108 by yearend. 
Louisiana's immediate economic future is 
closely tied to oil price movements. Low oil 
prices will adversely affect the general con- 
struction industry. In addition, for every $1 
decline in oil prices, State revenue collec- 
tions are reduced from $45 to $50 million. 

Severance tax receipts for 1985, as re- 
ported by the Louisiana Department of 
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Revenue, totaled $3.8 million, up from 
$3.6 million in 1984. Minerals included 
in the tax were brine ($45,000) gravel 
($488,000), salt ($332,000), sand ($658,000), 
shell ($276,000), stone ($12,000), and sulfur 
($2 million). The increase was due basically 
to an increase in the severance tax on 
gravel, sand, and shell to $0.06 per short ton 
that was initiated in August 1984. 

Announcement of a $1 billion interstate 
completion between Lafayette and Shreve- 
port, one of the five largest highway proj- 
ects in the Nation, would positively impact 
on construction aggregate producers along 
the 200-mile section. However, with no ma- 
jor stone operations in the State, crushed 
Stone requirements would be shipped in 
from surrounding States and possibly for- 
eign sources. 

The State's first lignite mine began oper- 
ations during the year. Lignite was being 
stockpiled to fuel a 640,000-kilowatt power- 
plant expected to begin commercial oper- 
ations in early 1986. The mine, near Mans- 
field, has a capacity of 2.5 million short tons 
of lignite per year. The lignite will be trans- 
ported from the mine to the plant on a 7- 
1/2-mile-long conveyor system. 

The phasedown of lead content in gaso- 
line to 0.5 gram per gallon caused the 
closure of Ethyl Corp.'s lead antiknock com- 
pound plant at Baton Rouge. Ethyl was a 
major domestic producer of ethylene dibro- 
mide, a scavenger in lead antiknock com- 
pounds. 

During the year, 966,000 short tons of 
cement and clinker was imported through 
the Port of New Orleans from Canada, 
France, Mexico, Spain, and Venezuela, up 
from 636,000 tons in 1984. Some of the 
cement was destined for markets as far 
inland as Minneapolis. Other minerals han- 
dled through the Port of New Orleans 
included coal, ferroalloys, gypsum, lime- 
Stone, salt, sand, and various nonferrous 
ores and concentrates. 

The port at Burnside handled minerals 
predominantly during the year. The facili- 
ties handled 8.8 million short tons of mate- 
rial during 1985, down from 4.1 million tons 
in 1984. Minerals handled included alumi- 
na, bauxite, cement, chrome, clays, coal, 
coke, ferrochrome, ferromanganese, ferro- 
gilicon, fluorspar, ilmenite, iron ore, manga- 
nese ore, pig iron, rutile, salt, silicoman- 
ganese, vanadium slag, vermiculite, and 
zircon. Major minerals handled were alumi- 
na and bauxite. The port at Lake Charles 
handled barite, cement, and crushed stone. 
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Table 3.—Indicators of Louisiana business activity 


1983" 1984 1985P 
Employment and labor force, annual average: 
oDulallon —— ee AAA A er aE thousands... 4,441 4,461 4,481 
Total civilian labor force... „ do- 1,913 1,941 1,987 
Unemploymentttutl̃ «é „„ percent 11.8 10.0 11.5 
Employment (non agricultural): 
inte! ð thousands 80.7 81.6 81.5 
Nonmetallic minerals except fuel do- 3.2 3.1 3.0 
Oil and gas extractioůonnnnnnnn „4 do... 77.5 78.5 78.5 
Manufacturing totalillkæʒltwL˖ew.gLVXVæL do- 180.1 182.4 178.3 
i metal industries Q 988 3.7 8.6 8.5 
Stone, clay, and .... w ON do 7.7 8.1 7.1 
icals and alli UC ccu Lou do... 80.3 29.4 28.8 
Petroleum and coal products |... 22-22 -- do 13.1 13.0 12.5 
Se Na OR EM E NM y ĩ . LE do 115.2 118.3 105.9 
tion and public utilities do- 118.2 118.6 115.2 
Wholesale and 10^. 7 c ⅛˙ m . ee es do 369.4 883.6 886.8 
i , insurance, real estate ________________________ do... 82.0 83.9 85.3 
7öÜöĩùĩõ³ĩ?ʃb640bͥ no sU ec ³Ä T do 304.6 314.5 319.9 
Government and government enterprises do... 815.0 818.6 824.7 
Tol unl tetas. ⅛ ͤhͤ k 0m ALI MA do 1,565.2 1,601.5 11, 597.5 
Personal income: 
/) ³·Ü¹'¹¹¹ 1A ³¹ðe wm ee millions $46,720 849,178 350,513 
T Per i MITES VEU: $10,521 311,022 $11,274 
ours : 
Total average weekly hours, production worker „„U 425 ny n 
Total average hourly earnings, production workers $9.8 10.1 $10.4 
| — FSF E 311. 11.2 311.2 
Earnings by industry: 
Farm income e ʒ „„ millions 3292 3251 
/f ↄ i is cs ĩ me do $34,412 $36,167 2836, 881 
/ ⁰ ↄↄↄↄꝛ ³ 60m ͤkm yet 8 do $2,712 $2,788 $2,860 
Nonmetallic minerals except fuel do— $83 $87 $89 
Oil and gas extraction ~- ---- --------------------- do 624 2,693 $2,161 
Manufacturing total. __ -- - - --------------------—-—— do 998 192 $5,264 
Primary metal industries do. ..- 11 17 A $105 
Stone, clay, and Poll ?; do... 172 187 $160 
micals and UC cu lu uana uM PAR do- 31,162 31,185 31,190 
Petroleum and coal produ et do... $644 $656 $673 
CC 9 Eee ao at ek E Em UE UP Me EE HE Ea ERES do- 821 401 $3,085 
dores! rac if v RUE do- 260 360 426 
Wholesale and JJ ⁰•ĩZaA ee do- 685 965 039 
ce, insurance, real estat̃«kekk.k Llc 22 loc do... 1,694 1,797 1,967 
— E o 
t government enterprise OS aoa i ; 
Construction activity: 
Number of private and public residential units authorized 83,867 28,078 18,766 
Value of nonresidential construction millions...  $1,209.5 $1,260.5  $1,2261 
)J)... ̃ T.. ĩ⁊ͤ 7 o o S Men 
pmen masonry cement to and wi 
thousand short tons 2,564 2,730 2,485 
Nonfuel mineral production value: 
Total crude mineral valsss LLL millions $446.8 $511 22.8 
37 ĩͤ a ene: $101 $115 $117 


Value per capita. ~ - ---- - - -- ---- -------——— 


1Data do not add to total shown because of independent rounding. 
21983 data based upon 16,000-place sample; 1984 and 1985 data based upon 17,000-place sample. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 


U.S. Bureau of Mines. 


International Minerals & Chemical Corp. 
(IMC) began a $12 million retrofit program 
to revamp its 1,150-short-ton-per-day ammo- 
nia plant at Sterlington. By 1986, IMC plans 
to install a new horizontal converter and 
thus improve CO, recovery and heat ex- 
change efficiency. | 

Along with the ailing Florida phosphate 
industry, Brewster Phosphates shut down 
its fertilizer operations at Luling and Geis- 
mar. 

PPG Industries Inc. announced plans 
to build a $50 million, 150-megawatt co- 


generation unit at its Lake Charles chlor- 
alkali plant. The facility was scheduled for 
completion late in 1986. The Dow Chemi- 
cal Co., a producer of caustic chlorine at 
Plaquemine, announced plans to build a 
spare reactor at its coal gasification project. 
The project, to be completed in 1987, would 
ensure reliability of the plant, which ex- 
tracts 30 million British thermal units of 
gas per day. Occidental Chemical Corp. also 
announced a $21 million expansion at its 
caustic soda and chlorine plant at Taft. 
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Figure 1.—Value of salt and total value of nonfuel mineral production in Louisiana. 


Expansions and/or modifications to pro- 
duction facilities of nonfuel mineral-related 
industries as announced by the State De- 
partment of Commerce were as follows: 
activated aluminum, 1 expansion ($8 mil- 
lion); anhydrous ammonia, 1 expansion ($8 
million); carbon black, 7 expansions ($11.6 
million); chemical fertilizer, 1 expansion 
($4.3 million); chlorine-caustic soda, 11 ex- 
pansions ($89.5 million); foundry castings, 1 
expansion ($800,000); lime, 1 expansion ($2.5 
million); silica products, 1 expansion ($1.9 
million); and sulfuric acid, 1 expansion ($3 
million). 

Employment.—The unemployment rate 
in Louisiana remained in double figures for 
the year, increasing from 1096 in 1984 to 
11.5% in 1985, the second highest unem- 
ployment rate in the Nation. Employment 
in the nonmetallic sector remained relative- 
ly stable at about the same level as that of 
1984. Construction employment dropped, 
and that of primary metals decreased 
slightly, particularly near yearend. 

Legislation and Government  Pro- 
grams.—During the year, the State enacted 
legislation that prohibits treatment, stor- 
age, or disposal of any hazardous waste in 
salt domes or sulfur mines. 


The Louisiana Geological Survey (LGS), a 
nonregulatory branch of the Department of 
Natural Resources, provided geologic data 
and/or technical support to regulatory 
agencies, industry, the general public, and 
academic researchers. Major activities of 
the LGS were coastal programs, water re- 
Sources, energy and mineral resources, and 
mapping and research. 

The coastal program included projects on 
(1) identification and assessment of subsur- 
face sand deposits, (2) a study of potential 
impacts of dredging, (3) an assessment of 
the impacts of land loss rates and coastal 
erosion, (4) a monitoring program to provide 
ground truthing for storm impact studies, 
(5) an assessment of peat deposits, and (6) 
studies of sedimentology, stratigraphy, and 
depositional history of the State's Continen- 
tal Shelf. 

The water resources section published a 
report, "Capital Area Recharge Region 
Study Based on Geologic and Hydrologic 
Studies in Southwestern Mississippi and 
Southeastern Louisiana," which included 
the Capital Area Recharge Map. 

The energy and mineral resources section 
continued its research on coal resources and 
enhanced gas recovery. 
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Figure 2.— Principal mineral producing localities in Louisiana. 


The mapping and research section con- 
ducted projects on gulf coast stratigraphic 
correlation charts, assisted the U.S. Geolog- 
ical Survey on its Quaternary Geologic 
Map, and performed stratigraphic, sedimen- 
tological, and engineering studies of the 
Wilcox Group. 

The Mineral Resources Institute of the 
Louisiana State University received a grant 
of $147,000 from the U.S. Bureau of Mines 
under title III of Public Law 95-87, designed 
to encourage the training of mining engi- 
neers and other scientists involved in min- 
eral-related studies. Research was con- 
ducted on the following areas of mining and 
mineral resources in the State that had a 
demonstrated need: minerals extraction; 
minerals processing; economic, legal, and 
business-related questions; and environ- 
mentally related research. The institute 
sponsored 47 research projects as follows: 
extraction, 16 projects; processing, 15 proj- 
ects; economic, legal, and business, 5 proj- 


ects; and environmental, 11 projects. The 
majority were energy related with other 
studies involving general geology and sand 
resource utilization. 

The U.S. Bureau of Mines published sev- 
eral reports of interest to the mining indus- 
try of the State. Two Information Circulars 
(IC), IC 9008, "Analysis of Dredge Safety 
Hazards,” and IC 9030, “Design and Oper- 
ation of Four Prototype Fire Detection Sys- 
tems in Noncoal Underground Mines,” were 
of interest to the dredging and salt mining 
industries. In addition, Report of Investiga- 
tion 8971, “Measurement of Air Velocity 
in Mines.” was also published. The Cote 
Blanche Mine became the second gulf coast 
salt mine to adopt the Bureau’s Metrologger 
Acoustic Monitoring System for detecting 
methane-rich zones of salt. The system as- 
sesses the methane content of a salt sample, 
allowing mine crews to be alerted to the 
outburst hazard posed by methane-rich 
areas. 
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REVIEW BY NONFUEL MINERAL COMMODITIES 


INDUSTRIAL MINERALS 


Barite.—Imported and domestic bar- 
ite was crushed and ground at 10 plants 
in Louisiana for use in oil and gas drill- 
ing; output decreased from that of 1984, 
along with unit values. Slightly more than 
218,000 short tons of barite ore was import- 
ed through the port at Lake Charles; the 
major portion imported was from China. 
Demand in the drilling mud market re- 
mained at a relatively low level. The Dow- 
ell Schlumberger Co. sold its plant in Amel- 
ia to DL Mud Co., which leased it to the 
Hughes Drilling Fluids Co. 

Calcium Chloride (Synthetic).—Texas 
United Chemical Corp. produced synthetic 
calcium chloride using hydrochloric acid 
and limestone at its plant in Lake Charles. 
Production and value decreased, along with 
a decrease in unit values. Synthetic calcium 
chloride was used in concrete-set accelera- 
tion, dust control, oil and gas drilling, road 
deicing, and other uses. 

Cement.—Output of portland cement 
decreased over 14% while that of masonry 
cement increased slightly. The decrease in 
demand occurred as construction activities 
remained low throughout the year. Major 
uses for portland cement were ready-mixed 
concrete, concrete products, building mate- 
rials, and highway construction. Prices of 
portland cement increased slightly while 
that of masonry cement remained stable. At 
the beginning of 1985, Lone Star Industries 
Inc. operated a facility in New Orleans that 
included two wet-process kilns. The majori- 
ty of output was portland cement with a 
small amount of masonry cement. Raw 
materials for the 750,000-short-ton-per-year 
plant were received at Lone Star's bulk 
handling dock on the Michoud Canal near 
the plant. In 1985, aragonite was imported 
from the Bahamas, coal was received from 
domestic mines, and gypsum was imported 
from Jamaica. Other raw materials includ- 
ed clays, iron ore, limestone, and sand. The 
Lone Star cement plant, which was closed 
sar the year, remained closed at year- 
end. 

Clays.—Louisiana’s clay industry pro- 
duced only common clay with output de- 
creasing substantially. Bentonite mining 
ceased in 1984 because of problems associ- 
ated with clay suitability; the bentonite had 
been shipped to Jackson, MS, to produce 
acid-activated clays. Common clay was 
mined by six companies at eight mines in 


six parishes. The major end use of common 
clay was in the manufacture of lightweight 
aggregates for use in concrete block and 
structural concrete. The common clay mar- 
ket, tied closely to construction activities, 
decreased as construction dropped during 
1985. The tonnage of clay used in brick 
manufacture decreased from that of 1984. 
The average price of common clay increased 
from $20.13 per short ton in 1984 to $21.03 
per ton in 1985. 


Table 4.—Louisiana: Clays sold or used by 


producers 
(Thousand short tons and thousand dollars) 

Year Quantity Value 
19815. o ee 880 
1082. —— ne A ea tet $26 6 
I ct ee ee 1505 10,793 
/ A 547 110,858 
1985 —— ]7Ü•L 884 7,017 

1Excludes bentonite 


Fluorspar.—Agrico Chemical Co., Don- 
aldsville, and Freeport Chemical Co., Uncle 
Sam, 5 fluosilicic acid facilities dur- 

the year. 

ypsum.—Winn Rock Inc. mined anhy- 
drite at its quarry near Winnfield, Winn 
Parish. Output decreased substantially 
from that of 1984. National Gypsum Co., 
Jefferson Parish, and USG Corp., Orleans 
Parish, produced calcined gypsum from 
crude material shipped into the State. Cal- 
cined gypsum output decreased slightly 
while value increased over that of 1984. 

Lime.—Production of lime remained sta- 
ble as markets remained weak for the third 
straight year; output remained at its lowest 
level in over 10 years. Quicklime output 
decreased slightly as hydrated lime output 
increased. USG produced both quicklime 
and hydrated lime from shells at its facility 
in New Orleans, while S. I. Lime Co. receiv- 
ed quicklime from Kentucky and converted 
it to hydrated lime at its plant in Amelia. 
Output was used in water purification and 
softening, road stabilization, petrochemi- 
cals, and oil and grease. Dravo Lime Co. was 
constructing a hydrator and storage facili- 
ties in Baton Rouge. The $2.5 million facili- 
ty was scheduled for completion in 1986. 
Raw materials will be shipped in from 
Alabama and Kentuck 

Nitrogen.—The total annual capacity of 
anhydrous ammonia in Louisiana was 
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about 7.1 million short tons or nearly 4196 
of the national capacity. Of the 43 domestic 
producers of anhydrous ammonia, 14 oper- 
ated facilities in the State. Jupiter Chemi- 
cal Co. announced a $3 million expansion 
program at its Westlake facilities. 

Perlite (Expanded).—Crude perlite was 
expanded by Filter-Media Co. Inc. of Loui- 
siana from material shipped into the State 
at its facilities in Resorve, St. John the 
Baptist Parish. Output sold or used increas- 
ed over that of 1984; expanded perlite was 
used as a filter aid, for insulation, and in 
concrete aggregate. 

Salt.—Louisiana remained the leading 
salt producing State in the Nation with 
approximately one-third of the Nation's out- 
put. Production decreased 5.996 while value 
increased 23.990 compared with that of 
1984, indicating an increase in unit prices. 
Eleven companies recovered salt at 12 oper- 
ations in 10 parishes. Five were under- 
ground mines with the remaining being 
solution mines. The Louisiana Department 
of Revenue reported that nearly $400,000 
was received in severance taxes from 14.5 
million short tons of salt and brine produc- 
tion. 

Markets for salt appeared to be solid as 
several companies producing caustic chemi- 
cals and chlorine announced expansion 
plans in 1985. Chlorine, caustic soda, and 
soda ash were the largest domestic markets 
for salt using over one-half of the Nation's 
output. 

Morton Thiokol Inc. closed its chemical 
herbicide plant at Weeks Island during the 
year because of a liability problem. The 
facility used methyl isocyanate (MIC) in the 
production of herbicides, and users of MIC 
were considered responsible during transit 
of the material. Morton closed the facility 
rather than assume liability for MIC during 
transit. 

Cargill Inc. intentionally flooded its Belle 
Isle salt mine to eliminate the potential 
danger of eollapse. The mine was closed in 
1984 because studies indicated weaknesses 
in the salt dome's structural integrity. 

Sand and Gravel.—Louisiana produced 
both construction and industrial sand and 
gravel in 1985. Estimated total output of 
sand and gravel decreased from that of 
1984. 

Construction.—Construction sand and 
gravel production is surveyed by the U.S. 
Bureau of Mines for even-numbered years 
only; therefore, this chapter contains only 
estimates for 1985. Data for odd-numbered 
years are based on annual company esti- 
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mates made before yearend. 

According to estimates, production of con- 
struction sand and gravel had not recovered 
from the decline that started in 1977. Many 
operations maintained production intermit- 
tently during the year, depending on prox- 
imity and type of construction activities. 
Most pits were relatively small with no 
individual pit producing over 1.5 million 
short tons. In 1984, production was from 95 
operations by 65 companies in 24 parishes. 
Leading parishes in 1984 were St. Helena, 
St. Tammany, East Baton Rouge, and Web- 
ster. 

Industrial.—Three companies produced 
industrial sand from four parishes with 
output remaining about the same as that of 
1984; unit prices increased slightly. Primary 
markets were in the glass and foundry 
industries, which remained depressed. Otta- 
wa Silica Co., with an operation in northern 
Louisiana, announced signing a letter of 
intent to be acquired by Energy & Materials 
Inc. (EMI) of New Jersey. Ottawa was the 
third largest producer of industrial silica 
sand, while EMI was the fourth largest 
producer of industrial sand. 

Stone (Crushed).—Stone production is 
surveyed by the U.S. Bureau of Mines for 
odd-numbered years only; the 1984 chapter 
gave estimates. Data for even-numbered 
years are based on annual company esti- 
mates made before yearend. Louisiana De- 
partment of Revenue severance tax records 
indicate nearly 5 million short tons of 
crushed stone was mined. Shell dredgers 
paid a royalty to the State of nearly $0.84 
per cubic yard. 

Reported production of crushed stone to 
the U.S. Bureau of Mines in 1985 increased 
over that estimated for 1984; unit prices 
also increased. Shell accounted for more 
than 90% of the State's total crushed stone 
output and nearly two-thirds of the national 
output of shell. Three companies produced 
shell in Orleans and St. Mary Parishes at 
seven operations. Anhydrite was mined at 
one quarry in Winn Parish. Crushed stone 
was used primarily for coarse and fine 
aggregates, cement manufacture, and lime 
manufacture; anhydrite was used basically 
as a road base. 

Environmental opposition continued 
against dredging in coastal Louisiana and 
Lake Pontchartrain. Environmental groups 
expressed concern that shell dredging was 
irreversibly damaging lake bottoms and 
stirring up sediment that was endangering 
underwater life. A direct appeal to the 
Governor to halt dredging was denied on 
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the basis that the Governor could not cir- 
cumvent the authority of the legislature. 
The legislature by resolution called on the 
House and Senate Natural Resource Com- 
mittees to function as a joint legislative 
panel to investigate the shell dredging in- 
dustry. The committee planned to review 
the effect the industry had on the environ- 
ment and the revenue paid to the State. The 
study was to be finished before the legisla- 
ture convenes in April 1986. 

Sulfur.— Louisiana ranked second nation- 
ally in output of Frasch sulfur and fifth in 
recovered elemental sulfur. In terms of 
value, sulfur remained the State's lead- 
ing nonfuel mineral. Frasch sulfur ship- 
ments decreased while production increased 
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slightly. Output remained at a relatively 
low level because of the weakened demand 
for phosphate fertilizer. Freeport Minerals. 
Co., with Frasch facilities in Jefferson and 
Plaquemines Parishes, operated at reduced 
levels to match weak market demands. 
Freeport Minerals continued with plans to 
reopen its offshore mine in Caminada Pass. 
The facility would add 600,000 long tons per 
year of capacity with reopening scheduled 
for mid-1987, subject to market conditions. 
Nine oil companies recovered elemental 
sulfur from nine refineries in seven par- 
ishes. Output was 405,000 metric tons 
valued at $45.1 million, compared with 
319,926 tons valued at $29.9 million in 1984. 


Table 5.—Louisiana: Sulfur produced and shipped from Frasch mines 
(Thousand metric tons and thousand dollars) 


Year 


W Withheld to avoid disclosing company proprietary data. 


Vermiculite (Exfoliated).—Vermiculite 
was exfoliated by W. R. Grace & Co. at its 
plant in New Orleans; output decreased. 
Principal end uses were in concrete and 
plaster aggregates, horticulture, loose fill 
insulation, and block insulation. 


METALS 


Aluminum.—Louisiana remained 1 of 17 
States capable of producing aluminum, with 
no reported production in 1985. Reduced 
demand and lower prices have prevented 
Kaiser Aluminum & Chemical Corp. from 
reopening its Chalmette aluminum smelter. 
Kaiser took a $160 million write-down cov- 
ering the value of its idled Baton Rouge 
alumina refinery but maintained its alumi- 
na plant at Gramercy where it produced 
various alumina chemicals. The Aluminum 
Co. of America's (Alcoa) chemical plant at 
Videlia operated at capacity following an 
expansion in capacity of 20%. Alcoa pro- 
duced various activated alumina catalyst 
substrates and raw materials for the cata- 
lyst industry. 

Ormet Corp., citing high production costs, 
ceased production in December at its Burn- 
side alumina refinery. The company will 
purchase material on the open market. 


. Shipments 
Production 
Quantity Value 
„ PN 2,440 2,235 W 
ENDE ERN 1,812 1,239 W 
3 1.286 1,643 W 
OD ERE 1,937 2,007 W 
77 2,071 1,698 W 


Both Consolidated Aluminum Corp. and 
Revere Copper and Brass Inc., partners in 
the venture, indicated their interests were 
for sale. Ormet's Burnside refinery has been 
operating at a reduced rate prior to its 
shutdown. 

Iron and Steel.—Bayou Steel Corp. oper- 
ated its minimill at LaPlace at reduced lev- 
els during the year but started up its second 
furnace in the third quarter. The facility 
has a raw steel capacity of 650,000 short 
tons per year and a finished product capaci- 
ty of 450,000 tons per year. The plant was 
adversely impacted overseas by the rising 
dollar and suffered losses totaling $153 
million since its startup in 1982. Late in the 
year, the facility was sold to RSR Corp. of 
Dallas, TX. Bayou was supplying LTV Co. 
in Pennsylvania with up to 200,000 tons of 
semifinished product. In addition to pro- 
ducing light bars and sections, the plant 
produced forging billets and heavy bars. 

Iron and steel foundries constituted only 
a small part of the mineral industry in 
Louisiana. Raw materials included coal, 
limestone, sand, and scrap, nearly all from 
sources in the Southeast. According to the 
Directory of Louisiana Manufacturers, 12 
gray iron foundries, 6 steel foundries, and 1 
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malleable iron foundry operated in the 
State. Only 8 employed more than 100 
people. 

Nickel.—AMAX Inc.'s Port Nickel nickel 
refinery in Braithwaite was shut down in 
November, leaving the Nation with no pri- 
mary nickel or cobalt refining capacity. The 
plant operated below capacity prior to the 
shutdown. The nickel-cobalt matte feed- 
Stock purchased by AMAX from Agnew 
Mining Co. Pty. Ltd. in Australia was to be 
resold to Sherritt Gordon Mines Ltd. in 
Canada and to Outokumpu Oy in Finland. 
AMAX released Bamangwato Concessions 


Ltd. (BCL) from its contract to supply AM- 
AX with the majority of nickel matte for 
the refinery. The refinery had received 
about 60% of its matte from BCL and 40% 
from Agnew. Late in the year, AMAX 
initiated a pilot program on its process to 
recover nickel from spent petroleum cata- 
lysts. The process yielded a nickel-cobalt 
sulfate that could be sold without further 
processing or processed in pure metal. 


3 Mineral Officer, Bureau of Mines, Tuscaloosa, 
State geologist, Louisiana Geological Survey, Baton 


Table 6.—Principal producers 
Commodity and company Address Type of activity Parish 
Aluminum: 
Kaiser Aluminum & Chemical Corp Box 1600 Plant St. Bernard. 
Chalmette, LA 70043 
Cement: 
Lone Star Industries Ine Box 12449 Lord lm Orleens. 
Dallas, TX 75225 
Athens Brick Co. Ine Box 70 Mines and plant Caddo. 
Athens, TX 15151 
Big River Industries Ine Box 7 Mine and plant Pointe Coupee. 
Baton Rouge, LA 70806 
Kentwood Brick & Tile Manufacturing F „„ De St. Helena. 
Co. Inc. Kentwood, LA 70444 
"National . Box 128 Plant Jefferson. 
Gypsum LAT 
Deo... 101 South Wacker Dr. Sipe SO hee Orleans 
Winn Rock Inc = Quarry Wi 
inn Rock Inne  Box790 | | |  — à AX Quarry ..-.---- inn. 
. Winnfield, LA 71483 
S. I. Lime Co., Pelican State Lime Div 3 Riverchase Office Plaza Plan St. Mary. 
ui 
Birmingham, AL 35244 
USG Cors 101 South Wacker Dr. See >s MONE EAA Orleans. 
t: — 
Domtar Chemicals Inc., Shifto Salt Div 4825 North Scott Underground mine St. Mary. 
Shiller Park, IL 60176 
Dow Chemical o i d, MI 48640 Brine wells Iberville. 
International Salt 0o Clarks Summit, PA 18411 U mine i 
Morton Salt oo 110 North Wacker Dr. FFF Do. 
ME 60606 
PPG Industries In Box 1 Brine wells Calcasieu. 
Lake Charles, LA 70604 
Sand and prasl (1984): 
Gifford-Hill & Co. ine Box 6615 Dredges, pita, Jefferson Davis, 
Shreveport, LA 71136 plants. Rapi = il 
r. 
Louisiana Sand and Gravel Co Box 963 Dredge and plant .. St. Helena. 
Standard Gravel Co. Ine Route 7, Box 58 Dredges and plants St. Tammany and 
Franklinton, LA 70438 Washington: 
Texas Industries Ine Box 5472 Dredges, pits, uregard, 
Alexandria, LA 71301 plants. Grant, La Salle, 
Ouachita, Ra- 
pides, St. Tam- 
many. 
W wires m Box 790 Quarry and plant Wi 
inn Rock Inc 2-2: --- an 8 inn. 
Winnfield, LA 71483 j 
Louisiana Materials Co Oo Box 8214 Dredge ------- Orleans. 
Pontchartrain Dredging Co Bar 008 ee _do Do 
on rp--- 3 ia oe n 
New Orleans, LA 70182 
Radcliff Materials Ine Box 151 Dredges |... Orleans and St. 
Morgan City, LA 70381 Mary. 
Sulfur: 
ae Wreck Minerale Co 200 Park A Frasch process Jeff and 
353838 ark Ave. NUN erson 
New York, NY 10166 uemines. 
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Table 6.—Principal producers —Continued 


Commodity and company Address Type of activity 
Sulfur —Continued 
Cities Service Oil o Box 300 Refinery .....- 
Tas, OITAN 
Exxon Co. U.S. A Box 551 Plant 
Baton Rouge, LA 70821 
Vermiculite (exfoliated): 
W. R. Grace & co! 62 A NORPNET, esta 


The Mineral Industry of 
Maine 


This chapter has been pers repared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. partment of the Interior, and the Maine Geological Survey for 
collecting information on all nonfuel minerals. 


By L. J. Prosser, Jr., Walter Anderson, and Carolyn Lepage? 


The value of nonfuel mineral production was primarily due to cement production. 
in Maine was about $41 million in 1985 and Cement shipments increased approximately 
increased for the third consecutive year. 25% as a result of strong demand from the 
Maine’s $3.2 million gain in value in 1985 construction industry. 


Table 1.—Nonfuel mineral production in Maine! 


1984 1985 

Mineral Value Value 

ti (thou- ti (thou- 

Quantity j Quantity i 
e ee ee thousand short tons 70 Hd S $100 
Sand and gravel (construction) ________ thousand short tons 1 19,228 91200 — *18,000 
66C]·§˙ê§éuñ;onmũ do- 1, 800 4, 400 1,459 5,114 

Combined value of cement, garnet (abrasive), peat (1984), and stone | 
(dimension). . ~~... ~~~ «4«46«4«4«««« | XX 18,814 XX 17,494 
TOt luu ee a ⅛˙Ü].,. E E d XX 81,939 XX 41,108 


Estimated. NA Not available. XX Not applicable. 
Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
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Table 2.—Nonfuel minerals produced in Maine in 1984, by county 


County Minerals produced in order of value 
Androscoggin _. ee Sand and gravel, clays. 
PJ ĩ˙ ę yy vg y y ene ei EU Eas us Sand and gra 
Cumberlanßddgdgagaa 4444444444444 Sand and gravel, clays. 
CCCCC11!;õ⁵˙, ² ³émñx̃ ð2iñ eL RU Eu LL DELE LEE Sand and gravel, garnet (abrasive) 
Hancock 52 — ee ⁰ LUE Sand and gra 
Kénnebée ———-————m ter eS Do. 
KHOE 0 0 IR IE CAE Cement, sand and gravel. 
Lincoli d f E LUE Send and gravel 
%0%/%ö§»é—u : 8 Do. 
„r ß . EL LEE Do. 
CCC 0C00/ùõỹBi ⁵˙ůÄmd ) ee cue up ee axe ds ne em Ra didus m 
Somerset _ _ — — —- - - - -- - nuce LE ciu i OD Do. 
3 E GUNT AKA CREE Ps a ee Poat oand vel 
NOUR Luc eae peel a eee Sand and gravel, peat. 
Undistributed! . .. ! Stone (crushed and dimension), gem stones. 


1Data not available by county for minerals listed. 


Table 3.— Indicators of Maine business activity 


Employment and labor force, annual average: 
Population IM ERA E EENEN E IAE ia Seca cet cine ak thousands. - 1,145 1,156 1,164 
civilian labor fore JJC ee ee Ac a S do... 587 550 
Unemploymennndddʒdjun -=-= -=-= Percent 9.0 6.1 5.4 
Employment (nonagricultural): 
e ß thousands. - 0.2 0.2 0.1 
Man twal- o numen ³ . eee IL E da 109.2 110.6 106.2 
Stone, clay, and glass product) da- 1.0 1.0 1.3 
Chemicals and allied product) da- 9 9 9 
oen DE NV DET 8 do- 16.9 4 23.0 
tion and lic utilities HE do 18.4 19.8 
Wholesale and retail trade do- 94.5 101.3 108.4 
ce, insurance, real estate 44444 Eee 18.1 19.6 20.9 
ENE A ae y A rhe esata do... 84.6 90.6 95.3 
Government and government enterprises do... 83.1 83.9 85.9 
Total- ˙.ꝛ a do- 425.0 445.7 459.1 
Personal income: Y i 
e ILI I II . 11 241.228 211287 
Hours earnings: 
Total average weekly hours, production workers 39.9 39.9 40.0 
Earnings by industry: hourly earnings, production i $1.6 $8.0 $84 
do Aen aR ⁵ðV ⁵ ⁵ ⁵ te 8 millions — $69 "m - $60 
Nonf ).. ——— UA 3 ue $9,500 
J.. cS HEN do... $2591 12.80 
Stone, clay, and glass produe t do... 19 1 
allied Does a ae EE 8 do- ts E k- 
MM PAREA E E E eS Se Bee E E E aia at SC 
rtation and public utilities |... ue do- 1 
Wholesale and 1JJJ//(ðÄ0 . nume SENE $1 $1,480 94461 
insurance, real eat ati ͤ«ͤ«„4ͤ4õ4kö» ee do- 1 
777 a ey ean ee ee Peg tee EDEN RC da- 1,623 21845 iu 
Government and government enterprises do- 1,589 1, 1,781 
Construction activity: 
Number of private and public residential units authorised. 4,174 8,118 
Value of nonresidential construction? ---------------—-— millions. — $1846 $166. $300.5 
Value of State road contract awarulss ~~~ LLL do... 0 $73.0 
Shipments of portland masonry cement to and within the State 
, short tons 231 275 298 
Nonfuel mineral production value 
Total crude mineral value |... ----------------------- millions $26.4 $31.9 $41.1 
Value per capita . - -~ - ~ —----- ee ee oe ee eee eee $33 $35 
PPreliminary.  'Revised. 
1Bureau of Economic onal Economic Measurement Division, U.S. Department of Commerce. 


Analysis, Regi 
31983 data based upon 16,000-place sample; 1984 and 1985 data based upon 17,000-place sample. 


Sources: U.S. 3 U.S. Department of Labor, Highway and Heavy Construction Magazine, and 


U.S. Bureau of Mines. 
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| Figure 1.—Value of sand and gravel u^ ta value of nonfuel mineral production in 
ne. 


Exploration Activities.—Late in the year, 
Chevron Resources Co. acquired Getty Min- 
ing Co.'s interest in the copper-gold-lead- 
silver-zinc deposit at Mount Chase in Pe- 
nobecot County. Getty. discovered the depoe- 
it in 1984, but work was curtailed by its 
parent company, Texaco Inc., which intend- 
ed to divest its Getty subsidiaries. Chevron 
also continued exploration in the area sur- 
rounding the Bald Mountain deposit in 
Aroostook County. 

The Penobscot Indian Nation continued 
its Mining and Minerals Program to assess 
the mineral potential of 145,000 acres of 
Penobscot Nation and Passamaquoddy 
Tribe Trust Lands. J. S. Cummings Inc. 
continued as a consultant to the program. 

Noranda Exploration Inc. continued base 
and precious metals exploration in central 
Somerset and northern Franklin Counties. 
Noranda also conducted a statewide miner- 
al reconnaissance program. 

Other companies involved in exploration 


in 1985 included Appalachian Resources 


Inc., F. M. Beck Inc., FMC Corp., North 
American Exploration Inc., and Scintilore 
Exploration Ltd. 

Cobalt reserves in Maine at Crawford 
Pond, Knox County, were identified in a 


U.S. Bureau of Mines report on cobalt 
availability.* 

Legislation and Government Pro- 
grams.—The 1985 Maine Legislature en- 
acted Legislative Document 1466, Public 
Law, chapter 201, "An Act To Clarify Cer- 
tain Aspects of Mineral Exploration, Devel- 
opment, and Disclosure." Subchapter III of 
the law, “Mining on State Lands," covers 
exploration, staking claims, and mining on 
State-owned land. Subchapter IV of the law, 
"Information on Mining Exploration," spec- 
ifies requirements for registration of per- 
Sons or companies conducting mineral ex- 
ploration in Maine, and for filing and publi- 
cation of notice of intent to file for site 
location development permits. 

The Maine Geological Survey (MGS) con- 
tinued a study on the economic potential of 
mining minerals from the ocean bottom 
along the coast in a 5-year research project 
with the U.S. Minerals Management Serv- 
ice. Preliminary investigations in the sec- 
ond year of the project identified deposits of 
copper, gold, nickel, and scandium. 

GS also participated in the U.S. 
Geological Survey (USGS) Cooperative Geo- 
logic Mapping Preject (COGEOMAP), con- 
ducting bedrock mapping in the Calais 
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Figure 2.— Principal mineral producing localities in Maine. 
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15-minute Quadrangle in eastern Maine. 
Other bedrock mapping projects focused on 
other Presilurian areas in northern and 
eastern parts of the State; stratigraphy and 
structure of mid-coastal Maine; and pluton- 
ic rocks in Penobscot Bay. Work also contin- 
ued on Pleistocene-Recent crustal move- 
ments in the coastal zone as part of an 
investigation for the U.S. Nuclear Regulato- 
ry Commission. The MGS continued an 
update and expansion of the existing USGS 
Mineral Resources Data System (MRDS) 
file for the State of Maine. MRDS is a 
computerized mineral data storage and 
analysis system. A report on mineral pro- 
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duction in Maine from 1906 to 1977 was 
published in connection with the Contermi- 
nous United States Mineral Appraisal Pro- 
gram of the USGS.* The report identified 
value of mineral production by county for 
guidance in long-range land use planning. 

Two new State geologic maps were pub- 
lished in 1985. The new full-color maps, 
both at a scale of 1:500,000, show the bed- 
rock and surficial geology of Maine. 

Additional information on publications 
and MGS projects may be obtained from the 
Maine Geological Survey, State House Sta- 
tion No. 22, Augusta, ME 04338, telephone 
201-289-2801. 


REVIEW BY NONFUEL MINERAL COMMODITIES 


INDUSTRIAL MINERALS 


Cement.—Portland and masonry cement 
were produced at the Dragon Cement Co. 
plant in Thomaston, Knox County. A strong 
market in Portland, Maine's fastest grow- 
ing city, and throughout the Northeast 
generated the demand for full-capacity pro- 
duction (individual company data is propri- 
etary) The plant was New England's only 
cement manufacturing operation. 

Clays.—Morin Brick Co. mined clay in 
Androscoggin and Cumberland Counties for 
use in brick manufacture. 

Garnet.—Industrial Garnet Extractives 
Inc. (IGE), West Paris, was one of three 
companies producing garnet in the United 
States. Total domestic output increased 
24% in 1985, whereas IGE’s output increas- 
ed 61% compared with 1984 production 
(State and individual company data are 
proprietary). Increased output by IGE par- 
alleled the strong demand for garnet used 
in sandblasting and water filtration. 

Gem Stones.—Pink tourmaline (rubellite) 
associated with lavender and purple apatite 
was mined at the Mount Rubellite Quarry 
near Hebron, Oxford County. The curator of 
minerals at the Harvard University Muse- 
um termed the discovery the most signifi- 
cant in Maine since the discovery of gem- 
quality tourmaline in Newry in 1972 in 
which hundreds of thousands of dollars of 
gem stones were recovered.* At Newry in 
1978, a foot-long tourmaline crystal called 
the "Jolly Green Giant," was found and 
subsequently displayed at the Smithsonian 
Institution in Washington, DC. 

Peat.—No peat production was reported 
in 1985. Down East Peat Co., the State's 


leading producer in 1984, sold peat stockpil- 
ed in 1983. Down East also continued to 
arrange financing for construction of a $20 
million, peat-fired electrical generating 
plant in Deblois, Washington County. A fire 
at the site indefinitely delayed plans that 
originally called for the generating station 
to be in operation in 1986. 

Sand and Gravel (Construction).—Con- 
Struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
even-numbered years only; therefore, this 
chapter contains only estimates for 1985. 
Data for odd-numberod years are based on 
annual company estimates made before 
yearend. 

The estimated output of construction 
sand and gravel declined slightly compared 
with the 1984 total. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; the 1984 chapter gave estimates. 
Data for even-numbered years are based on 
annual company estimates made before 
yearend. 

Crushed.—State production increased 
1296, primarily because of an increase in 
demand for limestone used in cement man- 
ufacture. Types of stone quarried, in de- 
scending order of output, were limestone, 
traprock, sandstone, and marl. The counties 
of Cumberland, Knox, and Penobscot ac- 
counted for 8696 of the State's production. 
Leading uses for crushed stone, in addition 
to cement manufacture, were for concrete 
aggregate and railroad ballast. Unit prices 
(f.o.b. plant) ranged from $1.39 for road base 
to $6.18 for riprap, with the average price of 
$3.82. 
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Table 4.—Maine: Crushed stone! sold or used by producers in 1985, by use 
(Thousand short tons and thousand dollars) 
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Use 
Coarse aggregate, graded: Concrete aggregate, coarse 
Combined coarse and fine tes: Other constructions 


Special: Other miscellaneo 


1Includes limestone, marl, sandstone, and traprock. 
"Includes stone used in bituminous aggregate 
aggregate, riprap and jetty stone, ballast, 


(coarse), graded road base tuminous surface-treatment 
stone sand (concrete), stone sand (bituminous mix or seal), and fine 


Quantity Value 
E E E LS E 8 285 776 
Si ta as aac 8 391 1,842 
322 8 184 2,996 
JJ 41, 459 5,114 


or subbase, bi 


J)) — ——— — 


and estimates for n 


by end use, 
Data do not add to total shown because of indapetideut rounding: 


Dimension. — New England Stone Indus- 
tries Inc. quarried dimension granite at 
Crotch Island, Hancock County. Late in the 
year, New England Stone purchased a dor- 
mant building in Stonnington and planned 
to use it for finishing granite blocks. The 
firm, if successful in arranging $3 million in 
financing, was expected to purchase Euro- 
pean machinery for the finishing operation. 
By finishing the granite near the quarry, 
New England Stone anticipated increasing 
output threefold. In 1985, the granite was 
shipped to the company's finishing mill in 


Smithfield, RI. 
pi Mineral Officer, Bureau of Mines, Pittsburgh, 
*State geologist and director, Maine Geological Survey, 
Augusta, ME. 
Maine Survey, Augusta, ME. 
*Mishra, C. P., C. D. - R. G. Christiansen, 
J. F. Lemons, Jr., and D. L. Giacomo. Cobalt Availability— 


ties, A Minerals 
gram Appraisal. BuMines IC 9012, 1985, 88 pp. 
SBawiec, W. J. Mineral Production of Maine From 1906- 
1977—Diversity, Magnitude, and Spatial Distribution of 
Commodities. Northeast. Geol., v. 7, No. 2, 1985, pp. 26-40. 
Rare Minerals Discovered at 


*Bridgton (ME) News. 
Hebron Quarry. Oct. 17, 1985, p. 3. 
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vel (construction): 


Sand and 
Harry C. Crooker & Sons Ine 


Madawaska Brick & Block Co 


Maine Department of Trans- 
portation. 


Portland Sand & Gravel Co. Ine 


The Cook Concrete Co 
Dragon Products Coo 
Lane Construction Corp ...... 


Maine-New Hampshire 
Grani 


te . 
New England 
Industries Inc. 


2 Also stone. 


Table 5.—Principal producers 
Address Type of activity 
Box 191 Quarry and plant 
Thomaston, ME 0486 i 
Mosher Rd. Pits and milla 
Gorham, ME 04038 
Box 56A Mill 
West Paris, ME 04289 
Quarry - ------— 

Box 177 Plant 
Thomaston, ME 04861 
R.F.D. 4, Old Bath Pits and plants 

ME 04011 
Box 191 nci cite rs 

, ME 04861 
Rural Route 4, Box 65 Pill... uc 

ME 

Box P 
Presque Isle, ME 04769 
R.D. 1, Box 250 Pit and plant 
Mada ME 04765 
Augusta, MNT Pits and plants 
Gray Rd. Pit and plant 
Cumberland, ME 04021 
Box 209 Pits and plants 
Fairfield, ME 04937 
58 Main St. ies and mill 
= ME Quarries 
960 Ocean A Quarry and mill 
Peer ae 

ME 04861 R 
Box 103 zog c s 
Bangor, ME 04401 
Box 207 Quarry... .--- 
Milford, NH 08055 ES 
Smithfield, RI 02917 o 
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County 
Knox. 


Cumberland. 


Oxford. 


Digitized by Google 


The Mineral Industry of 
Maryland 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Maryland Geological Survey 
for collecting information on all nonfuel minerals. 


By William A. Bonin! 


Maryland's 1985 nonfuel mineral produc- 
tion was valued at $258.3 million. This $16.6 
million increase over 1984 values was al- 
most 30% over that of 1983, the former 
record-high year. The leading commodities 
in terms of value were stone, cement, and 
sand and gravel. 

Water-granulated iron slag was processed 
for slag cement; expanded iron slag was 
crushed for lightweight concrete aggregate; 


and air-cooled iron slag and steel slag were 
used as substitutes for natural construction 
aggregate and as road base and fill materi- 
al. Imported crude gypsum was calcined for 
manufacturing wallboard, and vermiculite 
shipments were exfoliated for insulation 
fills. Alumina and iron ore concentrate 
were shipped into the State for the produc- 
tion of metals. Titanium dioxide pigments 
were also manufactured. 


Table 1.—Nonfuel mineral production in Maryland! 


1984 1985 
Mineral Value Value 
Quanti (thou- Quanti (thou- 
7 sands) z sands) 
, ee a thousand short tons 847 $1,484. 836 $1,647 
Gem tonessss c 2-222222 222222222-22 A 2 NA 2 
J)) (xy thousand short tons. — 7 419 10 608 
POETEN EE EA E E A E E do- 5 W W W 
Sand and gravel (construction) vd²e 2 LLL l2-- da- 14.234 46,671 17,000 658,000 
RT IIR AA ERES do... *22100 00 — 24406 98,584 
Dimension ~- 22 do... «17 ba 18 1,218 
Combined value of cement, clays (ball clay), sand and gravel (in- 
dustrial), and values indicated by symbol Nr XX 98,261 XX 98,215 
OCA C XX 241,701 XX 258,274 
*Estimated. NA Not available. W Withheld to avoid disclosing company proprietary data; value included with 
“Combined value” figure. XX Not applicable. ji 


1Production as measured by mine shipments, sales, or 


by marketab 
*Excludes ball clay; value included with “Combined value” figure. 


le production (including consumption by producers). 
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Table 2.—Nonfuel minerals produced in 
Maryland in 1984, by county! 
County Minerals prose in order 
Anne Arundel _ _ _ _ — Sand and gravel (construction). 
Baltimore Sane and gravel (construction), 
Calvert Sand and gravel (construction). 
Caroline Do. 
Carroll _____ ~~ - Cement, clays 
. Sand and N (construction). 
Charles Do 
Dorchester 
Frederick 5 clays, sand and gravel 
(construction), lime. 
Garret dec sand ram gravel (con- 
Harford |... ....— Sand and gravel (construction 
and in ial). 
Kent Clays. 
Prince Georges Sand and gravel (construction), 
clays. 
Annes Sand and gravel (construction). 
Mary Do. 
Somerset Do. 
Washington ~~~~~~ Caiman di 
3 nt, clays. 
Wicomico Sand and pad (construction). 
Worcester : 
Undistributed? _ __ _ Stone ca and dimension), 
es. 


gem 


1No ion of nonfuel mineral commodities was 
reported for counties not listed. 
ta not available by county for minerals listed. 
Legislation and Government  Pro- 
grams.—Chapter 335 of the Session Laws of 
1985 v was, particularly to the State's sand 
and gravel producers, the most important 
legislation signed by the Governor. The law, 
entitled "Mineral Resources—Local Com- 
prehensive Plans," required a county or 
municipal corporation to include in its com- 
prehensive zoning plan, a mineral resources 
plan element to identify land that should be 
maintained for mining use, and to recom- 
mend and prepare for postmining use of the 
land. These requirements were also made 
applicable in chartered home-rule counties. 
To assist counties and municipalities in 
implementing this law, the Maryland Geo- 
logical Survey (MGS) had available “Land 
for Potential Resource Development" maps 
to a scale of 1:62,500 for 12 of the State's 23 
counties: Allegany and Garrett, excluding 
coal; Anne Arundel; Baltimore County and 
City; Carroll; Cecil; Frederick; Harford; 
Howard; Montgomery; Prince Georges; and 
Washington. The sand and gravel resources 
of Calvert, Charles, and St. Marys Counties, 
mapped in 1985, would be published in 1986. 
Other than the scheduled mapping of Wi- 
comico County for this purpose, no order of 
priority for mapping the Eastern Shore had 
been established at yearend. Also, signifi- 
cant to the State's extractive industries was 
House bill 1654, the so-called Cecil County 
Sand and Gravel Tax. Though specific to a 
single county and one mineral commodity, 
the implications were far reaching. The bill, 
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which died in committee, would have per- 
mitted the governing body of Cecil County 
to impose a tax not to exceed 5 cents per ton 
on the mining of sand and gravel in Cecil 
County, to adapt necessary regulations, and 
to define certain terms relating to sand and 
gravel mining. 

Two pieces of legislation affecting Mary- 
land's coal industry were House bill 466/ 
Senate bill 220, the Steep Slope Mining Bill, 
which was vetoed by the Governor, and 
House bill 1553/Senate bill 760, which was 
withdrawn in the House and failed to get 
out of committee in the Senate. The Steep 
Slope Mining Bill would have repealed a 
provision of law that prohibits the Mary- 
land Bureau of Mines from issuing an open 
pit or strip mining permit on slopes of 20* or 
more, subject to certain conditions. Mary- 
land was the only State among the 26 coal 
producing States that banned steep slope 
mining. House bill 1553/Senate bill 760 
would have permitted development of a 357- 
mile-long coal slurry pipeline across the 
State and would have given to western 
Maryland coal shippers unrestricted access 
to the pipeline to boost Maryland's ship- 


ments. 

Also, in 1985, as part of its Chesapeake 
Bay initiative, Maryland took over sedi- 
ment control enforcement for areas in the 
State that had not demonstrated an accept- 
able program of their own. In a somewhat 
related matter, a bill banning the sale and 
use of phosphate-containing detergent was 
passed by the Maryland Legislature during 
the final hour of the 1985 session and signed 
by the Governor. Phosphate was a nutrient 
blamed for many of the problems of an over- 
enriched Potomac River and Chesapeake 
Bay. 

The MGS, an agency of the State's De- 
partment of Natural Resources, conducted 
applied research in the fields of geology, 
water resources, and archeology. In State 
fiscal year 1985, MGS expenditures were 
$2.5 million, an increase of about 3096 over 
that of the prior 2 years. Mineral resource 
aspects of the MGS in 1985 included prog- 
ress on five quadrangle geologic maps and 
completion of fieldwork on two others. Also, 
a COGEOMAP project was initiated in 
Charles County with the U.S. Geological 
Survey preparing the geologic base map and 
the MGS preparing mineral resources and 
geologic factors affecting land modification. 
In cooperation with the Minerals Manage- 
ment Service, the MGS continued frame- 
work evaluation of the State's inner Conti- 
nental Shelf. 
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Table 3.—Indicators of Maryland business activity 


1983" 1984 1985” 
Employment and labor force, annual average: 
opulation / a ee UI ⅛ðͤ :ö:- ³ etext MEER ee thousands. 4,301 849 4,392 
Total civilian labor force 2222222 „„ do... 2,208 2,248 2,253 
Unemploymennttttiũlkkkké kk percent. 6.9 5.4 4.6 
Employment Se 
Wining total >> a q ete ee thousands 1.9 1.7 1.7 
Coal ar mme ENCEINTE do- 1.0 9 8 
Manufacturing totaaal“.““““lllll 222l222-2 do- 214.1 219.4 217.1 
i metal industries do- 21.0 18.9 15.8 
Stone, clay, and glass products _—-—-—------------------—- do- 7.1 1.8 6.9 
micals and allied products . --------------------- do.-.- 18.1 12.5 12.8 
Petroleum and coal produet,s vv do- 8 8 9 
Construction —.-.-------------=------—--—-—-———------— do. ..- 101.4 116.0 129.0 
Transportation and aii utili —— ouem eeu do— 87.1 89.2 89.7 
Wholesale and re )J... ey do 427.8 451.5 472.7 
Finance, insurance, real J ²˙ͥ ee do- 98.8 103.8 109.6 
se ag ec at ³ð . EE een do... 418.4 444.5 472.4 
Government and government enterprises do— 379.6 387.9 892.9 
Total. e m uoto te Ec Dude E Mc e E do... 1724.1 1,8140 1,8851 
Personal income: 
JJ se tre E LL Aa ³ 5mm ⁊ A millions Y 114.221 $69,680 
CC Ron ⅛ͤo yt yy ya ie 14,821 815, 864 
Hours and earnings: 
Total average weekly hours, production workers 40.0 41.0 40.3 
Total ave hourly earnings, production workers $9.0 $9.4 $9.7 
Earnings by industry: 
Kaürminoomé.—--———— a te I E E LE CE millions $151 $303 $258 
Nonfarm 2.2260 See ee ee een do... 496 $41,578 $45,418 
ining total____________________-__________._____ do... $124 — $151 $140 
1 minerals except fuels 2 2L 2c -- ao s a6 in — 
. ³ð³ A a ĩð2yu K 8 — 
Manufacturing t 6 uude he uL ARE LU do... $5,396 $6, $6,187 
metal industries... 2 ~~~ «4 do... $7 44 40 4 
2 5 os as ad allied prod produci EE E EE ATSE E N O OP 02. $183 205 11 
J IDE T hed ee LOR a Sis do- $371 5 
83 PEE coal prod dt caf cet LM CE E Gu RE E EIN M E do— $26 $29 $31 
Constructiod Lr N S ese rei do... 2,560 ,090 533 
Transportation and public utilities „„ do— 2,514 2,695 870 
Wholesale and retail trade: do____ 521 237 982 
ce, insurance, real J)fffTf%VyyhhTSfWyyͤ!.!Mk. 8 do- 2,102 2,858 2,111 
öͤͥĩõĩ[ .... 888 do— 893 $10,150 11,889 
Government and government enterprises do- 9,221 $9,883 10,453 
Construction activity: 
Number of private and public residential units authorized 89,799 88,551 42,137 
Value of nonresidential construction millions A 81, 473.9 31, 873.6 
Value of State road contract awards_________________________ do ... 3250.1 7331.0 4421.0 
Shipments of portland and masonry cement to and within the State 
thousand short tons 1,879 1,480 1,642 
Nonfuel mineral production value: 
Total crude mineral value |... k.. millions. $199.4 $2417 $258.3 
Value per capilla T d eei i ee e. $46 $59 


PPreliminary. "Revised. 


1Bureau of L Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 


sources. 


Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 
31983 data based upon 16,000-place sample; 1984 and 1985 data based upon 17,000-place sample. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 


U.S. Bureau of Mines. 


Foreign Oceanborne Commerce.—At the 
Port of Baltimore, fertilizer and fertilizer 
materials were the only nonfuel mineral 
commodities exported—1,028 short tons, 
down 49% from 1984 levels. However, im- 
port trade of nonfuel mineral commodities 
included iron ore (4,125,402 tons, down 
21%), gypsum (691,163 tons, up 5%), alumi- 
na (884,971 tons, down 2%), fertilizer and 
fertilizer materials (349,525 tons, up 6%), 
cement (196,820 tons, up 19%), ferroalloys 
(121,061 tons, down 23%), clays (54,478 tons, 
up 3496), miscellaneous ores and concen- 
trates including chrome ore (58,714 tons, 
down 64%), and manganese ore (51,871 tons, 


up slightly). 

In late May, a record-high amount of iron 
ore was unloaded at the Chessie System 
Railroads' Curtis Bay pier in Baltimore as 
92,960 short tons was moved from a ship to 
railroad hopper cars. It took 6 days to 
unload the Hong Kong-registered M.V. 
Iberia, which carried iron ore pellets from 
Sept Isle, Quebec, Canada, for the Iron Ore 
Company of Canada. The ore was loaded 
into 937 open-top Chessie hopper cars for 
transport to the Armco Steel Corp. plant 
at Ashland, KY. According to a Chessie 
spokesperson, that cargo was the largest of 
its kind ever unloaded at an east coast port. 
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Figure 1.— Principal mineral producing localities in Maryland. 
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REVIEW BY NONFUEL MINERAL COMMODITIES 


INDUSTRIAL MINERALS 


Cement.—Portland cement was produced 
by Coplay Cement Co. at Lime Kiln in 
Frederick County, Independent Cement Co. 
(formerly Lone Star Cement Inc. in Ha- 
gerstown in Washington County, and Le- 
high Portland Cement Co. at Union Bridge 
in Carroll County. Independent Cement and 
Lehigh Portland also manufactured mason- 
ry cement. 

Reflecting continued growth in the con- 
struction industry, U.S. cement demand 
increased for the third consecutive year. 
Maryland’s total production and value of 
shipments remained essentially unchanged 
from the record-high levels of 1984. At 
Atlantic Cement Co. Inc.’s processing facili- 
ty adjacent to the “L” blast furnace of 
Bethlehem Steel Corp. at Sparrows Point, 
the quantity and value of water-granulated 
iron slag used to manufacture slag cement 
increased by one-quarter and one-third, re- 
spectively. 

Despite high-capacity use rates by the 
State’s cement industry, aggressive selling 
prices held profits in check as inexpensive 
imports established themselves as an alter- 
native for part of the U.S. supply. Imports 
increased 64% to 14.5 million short tons, 
the highest level in recorded U.S. history. 
Consequently, industry restructuring in- 
cluded a definite focus on regaining control 
of the import situation, as acquisition and 
position taking occurred during 1985. 

Blue Circle Industries PLC of the United 
Kingdom, a worldwide producer and distrib- 
utor of cement and allied products, pur- 
chased Newmont Mining Corp.s Atlantic 
Cement for $145 million. The acquisition 
included a 1.5-million-ton-per-year portland 
cement plant at Ravena, NY; the 800,000- 
ton-per-year slag cement plant at Sparrows 
Point; a fleet of cement-carrying barges; 
and whole or partial interest in à number of 
distribution terminals. Atlantic Cement 
served a 16-State market along the eastern 
seaboard by means of a fleet of barges that 
delivered its products to coastal distribution 
centers. The new company was renamed 
Blue Circle-Atlantic. 

The Canadian-based cement manufactur- 
er, St. Lawrence Cement Inc. of Mount 
Royal, Quebec, purchased Lone Star Ce- 
ment's quarry and plant near Hagerstown. 
Lone Star Cement, the largest cement man- 
ufacturer and importer in the United 


States, sold that operation and its Balti- 
more distribution terminal to St. Lawrence 
Cement for $63.5 million. The Maryland 
operations were run by Independent Ce- 
ment of Albany, NY, the U.S. subeidiary of 
St. Lawrence Cement. Most of their ship- 
ments were to roady-mixed concrete plants. 
St. Lawrence Cement was a publicly owned 
corporation. Its largest stockholder was 
Holderbank Group Companies, a Swiss com- 
pany that was one of the world's largest 
cement manufacturers. The limestone quar- 
ry and plant occupied about 200 acres. The 
remainder of the 870-acre site in Security, 
an unincorporated area 2 miles east of 
Hagerstown, was leased to farmers. About 
65% of the cement was sold in the Balti- 
more-Washington area, and the remainder 
was marketed in westorn Maryland and 
parts of Pennsylvania, Virginia, and West 
Virginia. The new owner recognized the 
United Cement, Lime, and Gypsum Allied 
Workers Union as the bargaining agent for 
the 121 workers. 

Additionally, Allentown Cement Co. Inc. 
of King of Prussia, PA, acquired National 
Gypsum Co.'s distribution terminal at Bow- 
ie. In the same corporate change, Allentown 
Cement acquired National Gypsum's ce- 
ment plant at Evansville, PA, and a Jersey 
City, NJ, terminal. 

Chromium  (Chemicals).—Allied-Signal 
Corp. (formerly Allied Corp.), a principal 
U.S. producer of chromium chemical prod- 
ucts, at midyear discontinued operations at 
its Baltimore chromium chemicals and com- 
pounds plant. Byproduct sodium sulfate was 
also produced at the facility. A total of 84 
salaried and 230 hourly employees were 
affected by the shutdown. Allied-Signal 
planned to dismantle the plant, but the 
company’s other Maryland facilities would 
not be affected. Chromium ore had been 
processed at this Allied-Signal plant and 
other facilities in the Baltimore area since 
1845. The plant, with an annual capacity of 
65,000 short tons, had operated since 1954. 
Major end uses for its various chromium 
chemicals and compounds included metal 
finishing, pigments, tanning, and corrosion 
control. The Baltimore plant had a gross 
payroll of more than $10.6 million in 1984. 

Over the past 3 years, the company lost 
over $35 million in the chromium. chemical 
business. Allied-Signal cited a continued 
weakening in the chromium chemicals 
world supply-demand balance. 
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Clays.—Common clay and shale was 
mined for the production of lightweight 
aggregate and the manufacture of brick and 
portland cement. Pit production, totaling 
836,000 short tons, was valued at $1.6 mil- 
lion. From 1984 levels, quantity decreased 
3% while value increased 11%. For the 
most part, the State's five brickmakers 
were operating at or near capacity to meet 
the demand of full order books because of 
an upturn in building construction. Also, 
Lehigh Portland, one of the State's three 
cement manufacturers, mined clay and 
shale for use in manufacturing portland 
cement at its Union Bridge plant in Carroll 
County. The value of Maryland's portland 
cement shipments increased 2.496 over 1984 
record-high sales and accounted in part for 
the increased value of mined clay and shale. 
The company also expanded shale for use as 
lightweight aggregate at its Woodsboro 
plant in Frederick County. 

Ball clay was mined by Cyprus Industrial 
Minerals Co. at operations 5 miles north of 
Baltimore on Route 40. Its production was 
used in ceramics, animal feed, pottery, re- 
fractories, adhesives, and sealants. Increas- 
ed demand resulting from the continued 
recovery of the housing industry aided the 
impressive increase in value. 

Gypsum (Calcined).—Crude gypsum im- 
ported from Canada was calcined by Na- 
tional Gypsum and USG Corp. at plants in 
Baltimore for manufacturing wallboard and 
related products. Although housing starts 
remained constant for the third year in a 
row, lower interest rates added to the in- 
crease in repair and remodeling work. Par- 
ticularly significant in 1985 for Maryland's 
wallboard manufacturers was the large 
Stock of older buildings that were renovated 
in their markets. Although the quantity of 
stucco produced for wallboard and plasters 
decreased 4.3% from that of 1984, estimated 
value increased by 4.3%. 

Some byproduct gypsum, obtained from 
SCM Corp.'s SCM Pigments Div. plant in 
Baltimore, was mixed with natural gypsum 
and commercially used in the manufacture 
of wallboard at USG's plant. The quantity 
and value of byproduct gypsum shipments 
from the titanium dioxide pigments chemi- 
cal plant increased 8.1% over 1984 levels. 

Lime.—S. W. Barrick & Sons Inc., at its 
Woodsboro operations in Frederick County, 
produced industrial and agricultural lime 
and crushed limestone. Lime production 
totaled 10,000 short tons and was valued at 
$608,000. Of total lime production, 65% was 
hydrated and the remainder was quicklime. 
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Peat.—Garrett County Processing & 
Packaging Corp. mined reed-sedge and hu- 
mus peat near the town of Accident in the 
western corner of the State. About 86% of 
the processed material was sold in bulk for 
agricultural and horticultural purposes. 
The remainder was packaged and sold as a 
soil conditioner called Free State Peat. 
Product lines included reed-sedge peat in 
bulk or bag, humus peat in bulk only, and 
mixed potting soil. 

Sand and Gravel.—Construction.—Con- 
Struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
even-numbered years only; therefore, this 
chapter contains only estimates for 1985. 
Data for odd-numbered years are based on 
annual company estimates made before 
yearend. 

Based on these estimates, a total of 17 
million short tons valued at $58 million, 
f.o.b. plant or pit, was produced in Mary- 
land in 1985, an increase of 19.4% and 
24.8%, respectively, over 1984 shipments. 
This tonnage was the highest production 
ever reported in Maryland. Based on 1985 
census data, Maryland's per-capita produc- 
tion of construction sand and gravel was 
8.87 tons, about 1,000 pounds above the 
total U.S. per-capita consumption. The 
State's average price per ton at $3.41 was 36 
cents above the U.S. average. 

Environmental regulations, zoning con- 
flicts, and depletion of near-market deposits 
continued to rank among the principal 
problems facing the State's construction 
sand and gravel producers. Maryland's ag- 
gregates industry, in general, found the 
State enforcement of mining and reclama- 
tion regulations to be firm, fair, reasonable, 
and in accord with achieving valid environ- 
mental goals. However, the sand and gravel 
producers, in particular, found local zoning 
ordinances to be overly restrictive; especial- 
ly in the citing of new processing plants. 
This caused some producers, in instances, to 
truck from new pits to existing plants, 
rather than haul processed material direct- 
ly to markets. 

Increased demand for construction sand 
and gravel, particularly concrete gravel and 
concrete sand for the Washington-Balti- 
more area, spurred modernization of exist- 
ing plants in Anne Arundel and Prince 
Georges Counties and the development of a 
new mine and processing plant in Charles 
County. 

An automatic sand classifying tank with 
a programmable control system was in- 
stalled as a prototype at the Campbell Sand 
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& Gravel Co. plant near Crofton in Anne 
Arundel County. The programmable system 
could be adapted to the most complex sand 
and gravel plants and would be economical 
for the smaller operator. At Eastern Aggre- 
gates Inc.'s plant near Davidsonville, also in 
Anne Arundel County, a new computer- 
controlled sand classifier was instrumental 
in increasing concrete sand production. Al- 
so improved at this around-the-clock oper- 
ation was product quality, since the classi- 
fier tracked the sand's fineness modulus 
every 6 minutes and automatically adjusted 
according to the program. Eastern Aggre- 
gates had three plants in Maryland—one 
near Davidsonville, which did all of the wet 
processing; one near Lothian in Anne Arun- 
del County that had dry-screening facilities; 
and one near Brandywine in Prince Georges 
County. No mining was done at Davidson- 
ville because the company was holding 28 
acres of raw material in reserve for future 
use. The Lothian and Brandywine plants 
served as the source of raw material proc- 
essed in the automated classifier. It was a 6- 
mile haul from the Lothian pit and 23 miles 
from Brandywine. Prior to 1985, Eastern 
Aggregates had been a division of J. E. 
Owens III Contracting Inc. 

On October 7, 1985, the concrete aggre- 
gate processing plant of Goose Bay Aggre- 
gates near Chicamuxen in Charles County 
on the Potomac River, started operations. 
The plant, four 1-acre sediment ponds, and 
conveyors to the mine face occupied 60 
acres in the 800-acre "greenfield" facility 
Site. The area to be mined was expected to 
occupy over 500 acres, and there was 1-1/2 
miles of conveyor to the barge-loading facili- 
ty on the river. The product was trucked to 
the stack loader at the river in 1985 because 
the conveyor was not completed. Howat 
Concrete Co. Inc, parent of Goose Bay 
Aggregates, operated a concrete aggregates 
transfer facility on the Anacostia River 
near the South Capitol Street Bridge in 
Washington, DC, and four concrete plants 
in the Washington area. Previously, Howat 
Concrete purchased much of its concrete 
aggregate. All of Goose Bay Aggregates' 
production was for captive use, but Howat 
Concrete planned to eventually market to 
competitors. 

Maryland's Charles County Sand & Grav- 
el Co. Inc. was one of four National Sand & 
Gravel Association member companies that 
received safety awards from the Mine Safe- 
ty and Health Administration as a result of 
their outstanding safety records in the 
“open pit" category by attaining at least 
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130,000 employee-hours of exposure with no 
lost-time injury or fatalities during 1984. 
The company’s Charles County Waldorf Pit 
placed second with 137,721 employee-hours. 

Industrial.—Harford Sands Inc., Joppa, 
produced industrial sands at its Magnolia 
operation in Harford County. Products in- 
cluded abrasive, filter, foundry, and special- 
ty sands. Specialty sand was used in sand 
traps on golf courses, foundry sand was used 
for cores and molds for casting common 
metals, filter sand was used in treating 
water supplies, and abrasive sand was used 
for sandblasting. The quantity and value of 
reported production, f.o.b. plant, increased 
20.5% and 46.8%, respectively, over 1984 
levels. 

Slag—Iron and Steel.—Two companies at 
facilities on the property of Bethlehem 
Steel at Sparrows Point processed iron slag. 
Blue Circle-Atlantic, a subsidiary of Blue 
Circle Industries of the United Kingdom 
and the new owner of Atlantic Cement, 
produced a finely ground, water-granulated 
iron slag product called Newcem, a slag 
cement. Also, Maryland Slag Co., a wholly 
owned subsidiary of The Arundel Corp., 
crushed air-cooled iron slag for road base 
material and as a substitute for natural 
construction aggregate at its 5,000-ton-per- 
day plant. Maryland Slag also began mar- 
keting steel slag for road base material 
owing to cutbacks in steelmaking by Beth- 
lehem Steel, its supplier of blast furnace 
slag. 

C. J. Langenfelder & Sons Inc., also oper- 
ating under a contract with Bethlehem 
Steel, crushed cured steel slag from the 
basic oxygen and open-hearth furnaces for 
use as road base material. Maryland Slag 
acted as sales agent for the company. 

Over the past 3 years, the unit value of 
processed water-granulated iron slag has 
increased significantly and has been much 
higher than that of steel slag. This unit- 
value difference, combined with the modest 
increase in pig iron shipments from Bethle- 
hem Steel, has all but dried up the avail- 
ability of iron slag for use as a substitute for 
natural construction aggregate and road 
base material and has also preempted its 
use as lightweight concrete aggregate. 

Over 1984 levels, the quantity and value 
of iron slag sales increased 26% and 33%, 
respectively, and although some steel slag 
sales were reported in 1985, none were 
reported in 1983 or 1984. The quantity and 
value of slag shipments have been withheld 
to avoid disclosing company proprietary 
data. 
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Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; the 1984 chapter gave estimates. 
Data for even-numberod years are based on 
annual company estimates made before 
yearend. 

Crushed.—In 1985, there were 18 compa- 
nies operating 29 quarries in 10 of Mary- 
land's 28 counties producing crushed stone, 
and 1 operator, C. J. Langenfelder, crushed 
oyster shells dredged from Chesapeake Bay 
for use as driveway coverings, other unpav- 
ed road surfaces, and as poultry grit. At its 
Texas Quarry, 15 miles north of Baltimore, 
Genstar Stone Products Co. the State's 
largest producer of crushed stone and 1 of 
the top 10 in the United States, coproduced 
calcium carbonate fillers. The layered mar- 
ble member in the mile-wide band of Cock- 
eysville marble was mined by surface and 
underground methods from within the 
quarry and processed on-site for its very 
white, ultrabright, high-purity (98%) cal- 
cite. Seven product lines were marketed 
throughout the Eastern United States and 
Canada for use in paint and coatings, plas- 
tics and paper coatings, caulks and sealants, 
and adhesives. Also, Stoneyhurst Quarries, 
a dimension stone quarrier, coproduced a 
small quantity of crushed marble at its 
operations at Bethesda in Montgomery 
County. 

Total crushed stone production, valued at 
$98.6 million, was 24.4 million short tons. 
Over 1984 levels, shipments increased 2.3 
million tons (10.4%) while value increased 
$4.6 million (4.9%). The average unit value 
was $4.04 per ton, down 21 cents from that 
of 1984. 

Based on 1985 census data, Maryland’s 
per-capita production of crushed stone was 
5.56 tons, about 750 pounds above the total 
U.S. per-capita consumption. Combined out- 
put from the State’s two leading counties— 
Baltimore and Frederick—accounted for 
about 45% of the State total. Almost 90% of 
the State’s shipments was by truck, 4% was 
by barge, and the remainder was by rail 
from Frederick County and other modes. 

A total of 15.8 million tons (65%) of Mary- 
land’s crushed stone production was proc- 
essed from carbonate rocks, for the most 
part, marble; 2.7 million tons (11%) was 
processed from granite and gneiss; and the 
remainder was crushed from sandstone, 
traprock, quartzite, other metamorphics, 
and oyster shells. Of the carbonate rocks, 12 
million tons (76%) was used for concrete 
and bituminous aggregates, roadstone and 
coverings, riprap and railroad ballast, and 
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other construction uses; 2.6 million tons 
(16%) was used for cement manufacture; 1.2 
million tons (8%) was used for agricultural 
and other uses; and 19,000 tons was used for 
lime manufacture. 

The year’s most significant expansion 
belonged to Genstar in 1985. Genstar began 
a $9 million expansion program at its Texas 

. The program, to be completed in 
November 1986, would increase production 
capacity by 50% and would be, according to 
company officials, the most advanced crush- 
ing facility in the industry. The expansion 
program would include a continuous crush- 
er system and new, state-of-the-art automa- 
tion equipment for tertiary crushing that 
would be programmed on-site by minicom- 
puters. The 600-acre quarry employed 500 
persons at its combined operations, which 
included crushed stone, sand and gravel, 
calcium carbonate fillers, packaged cement 
mixes, and limestone products. 

Also during 1985, The Arundel Corp., the 
State's second leading producer of crushed 
Stone, made a capital investment at one of 
its three Maryland quarries. At the Green- 
spring Quarry, just north of Baltimore, the 
company installed an automated hoist sys- 
tem extending vertically up the quarry face 
to maximize the recovery of remaining 
reserves. The quarrying area at this loca- 
tion was confined and it became necessary 
to eliminate the haulroads from the quarry 
floor in order to extract rock. According to 
the company, this is the first use of such a 
system for a stone quarry in the United 
States. This project cost in excess of $8 
million. At the Havre de Grace Quarry on 
the Susquehanna River in northern Mary- 
land, the company reported increased de- 
mand for its riprap stone, which is used to 
protect shorelines and marine structures. 
This quarry supplied riprap to control 
beach erosion at Ocean City and was ex- 
pected to provide the riprap for the Hamp- 
ton Roads Bridge project in Virginia. 

Rockville Crushed Stone Inc. was involv- 
ed in the industry's largest change of own- 
ership during the year, and less than coinci- 
dentally, was involved in the industry's 
most significant land-use conflict. Rockville 
Crushed Stone was seeking new zoning on 
530 acres in Boyds, Montgomery County, to 
operate a 110-acre crushed stone quarry. 
The land was zoned rural-residential, and 
the company was asking for the mineral 
resource recovery zone designation. Boyds’ 
residents, about 700 in all, had successfully 
defeated several quarry plans in the past 25 
years, the last 5 years of which have been 
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intense. Rockville Crushed Stone, a closely 
held corporation, also operated a crushed 
stone quarry near Rockville, also in Mont- 
gomery County, and a sand and gravel facil- 
ity at White Marsh, Baltimore County. In 
mid-April, the company was sold to London 
& Northern America Inc., a British-based 
firm, for $26.1 million with an additional $3 
million due upon the successful completion 
of its zoning request to operate the Boyds 
Quarry. This land-use conflict was unresolv- 
ed at yearend. 

Shipment of crushed stone into and out of 
the State further increased during 1985. 
The Chessie System Railroads, a unit of 
CSX Corp. expanded its successful "rock 
runner" trains, which hauled construction 
aggregate on a continuous cycle into the 
Maryland market. The new service, called 
Maryland Rock Runner, operated on a 
three-round-trip-per-week basis from the 
eastern West Virginia quarry of Millville 
Quarry Inc. to delivery points in the Balti- 
more area. À total of 68 carloads of con- 
Struction aggregate were picked up at the 
Millville, WV, quarry and delivered to the 
company's distribution point at Bladens- 
burg, Fort Meade Junction, and Baltimore. 
Following deliveries, the same crew return- 
ed the empty cars 108 miles to the quarry at 
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Millville later the same day. Specially de- 
signed rapid discharge cars were used in 
this train service. 

The principal market area of Maryland 
Materials Inc., near North East in Cecil 
County at the head of Chesapeake Bay, was 
the entire Delmarva Peninsula where the 
bulk of its customers are. The company 
reported that delivery to the tip of the 
peninsula, 123 miles away, was easier than 
to the Baltimore area, 43 miles distant. 
Futhermore, there were more competitors 
between their quarry and the Baltimore 
area where there were a number of crushed 
stone producers. The stone being crushed 
was a high-silica content (70% to 75%) 
granite gneiss that was well suited for the 
500-ton-per-hour plant designed to produce 
clean stone for the hot-mix asphalt overlay 
market. Also produced were riprap and 
jetty stone, railroad ballast, and gabion 
stone. Overall, Maryland Materials report- 
ed 1985 as one of its best years ever with 
sales 25% over that of 1984 because the 
economy was extremely good in Delaware, 
especially the city of Wilmington, but also 
in northern Maryland where they were 
reaping the benefits of the gasoline tax 
increase that went to support highway 
maintenance. 


Table 4.—Maryland: Crushed stone! sold or used by producers in 1985, by use 
(Thousand short tons and thousand dollars) 


Use 
te (+ 1-1/2 inch): 


Quantity Value 
VOTER Pet eR ee en Ee RHEINE 2,622 9,348 
OPES Vee ET 8 §25 2,744 
Toe aT CE oe E 3,787 14,714 
pec P as hae Sages 2,688 1,798 
MA EE MOORE Se ee ed HORE 479 199 
ea tan A age ea agate (en 23 108 
pP —˙ῳ♀. dn 163 881 
Cu c e IDEM E en 1,786 7,943 
PES ie af nes ths RR EE 5,075 25,184 
JJ ao Dace hah oe 2,278 8,992 
a E E E ee ee ee ey ed 1,145 4,305 
aac at shoal sen es 2,619 5,057 
et teat a has ao Rh la Sue a E 19 18 
JJC ²ĩ T 1.197 5,232 
JJ ͤĩ]ðVQ SUM nT Lok W W 
Eod unas: ot c 8 24,406 598,584 


W Withheld to avoid disclosing company proprietary data; included with Other miscellaneous." 
!Includes limestone, 


granite, sandstone | shell, and traprock. 


3Includes stone used i in in agricultural li limestone, filter stone, stone sand (bituminous mix or seal), fine aggregate (screen), 


and other 
tachi cies deed ru 


tenance purposes. 
tural mari and other soil conditioners, pay gm and mineral food, flux stone, asphalt 


. 
whiting or whiting substitute, and data indicated by 


i or extenders, 
Includes production reported withou 


t a breakdown by end use ard ete for nonrespondents. 


5Data do not add to total shown because of independent rounding. , 
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Dimension.—In 1985, eight companies 
quarried dimension stone in four counties— 
one each in Garrett and Howard Counties, 
two in Montgomery County, and four in 
Baltimore County. In terms of both quanti- 
ty and value of shipments, Montgomery and 
Baltimore Counties were the leading pro- 
ducers. Granite gneiss and quartzite were 
the principal rock types quarried. Irregular- 
shaped stone accounted for 72% of total 
sales, while cut stone and veneer accounted 
for 16%. In order of decreasing value, other 
preducts included flagstone, rough block, 
and monument stone. 

Stoneyhurst Quarries, the State's leading 
producer at its Bethesda operations in 
Montgomery County, quarried and cut 
granite gneiss for building stone and flag- 
ging. The company also coproduced a small 
quantity of crushed stone. The State's other 
two leading producers were Weaver Stone 
Co. and Patapsco Natural Stone Quarry Inc. 
They quarried and cut quartzite, also for 
building stone and flagging. 

Titanium Dioxide (Pigments). —The pig- 
ment plant of SCM in Baltimore produced 
titanium dioxide pigments for use in lac- 
quers, paint, paper, plastics, and varnishes. 
Annual plant capacity was 64,000 short tons 
by the sulfate process and 46, 000 tons by the 
chloride process. 

SCM reportedly signed a 10-year, $200 
million contract with Associated Minerals 
Consolidated Ltd. (AMC) to purchase syn- 
thetic rutile from a processing plant that 
AMC planned to build 240 miles north of 
Perth, Western Australia, that would be 
operational in early 1987. The contract was 
expected to supply one-third of SCM’s tita- 
nium concentrate requirements for its chlo- 
ride process titanium dioxide pigments 
plants at Baltimore, MD; Ashtabula, OH; 
and Stallingborough, England. 

Vermiculite (Exfoliated).—The Construc- 
tion Products Div. of W. R. Grace & Co. at 
Muirkirk in Prince Georges County exfoli- 
ated South Carolina-mined vermiculite. 
Most of the production was used in insulat- 
ing fill and Monokote fireproofing. 

Reflecting the 14% decline in U.S. con- 
sumption of this material for insulation, the 
quantity of exfoliated vermiculite sold and 
used at this plant decreased 4.6% from 1984 
levels and its unit value fell from $185 per 
short ton to $119 per ton. 


METALS 


Aluminum.—Eastalco Aluminum Co., a 
subsidiary of Alumax Inc., produced ingots 
and billets at its aluminum smelter near 


Buckeystown in Frederick County. Produc- 
tion at full capacity was 160,000 short tons 
annually. To offset continued declining 
prices and high inventory, the smelter's 
operating rate, which began the year at 
87%, was cut to 75% in October where it 
remained through yearend. From 1984 lev- 
els, the quantity and value of production 
decreased an estimated 5.4%. 

In November, Alumax requested a re- 
hearing on the September 1 ruling by the 
Maryland Public Service Commission that 
allowed a public utility company to increase 
power cost for its Eastalco smelter. À rate 
increase from 24 mills to 24.8 mills per 
kilowatt hour had been granted, and an 
additional increase to 26.4 mills to cover 
charges associated with the startup of a new 
power station was under consideration. 

Copper.—Kennecott closed its Baltimore 
rod mill for an indefinite period beginning 
on May 7. The producer met contractual 
commitments through June, but as of July 
1, shipments stopped. The refinery had been 
shut down since mid-1983. 

Iron and Steel.—Maryland's steelmakers 
continued to be impacted by worldwide 
overcapacity, reduced demand, and foreign 
imports. Bethlehem Steel, the Nation's 
third leading producer, operated one of its 
three U.S. integrated steel plants at Spar- 
rows Point. In 1985, the company sufferod a 
net loss of $196 million, its fourth consecu- 
tive yearly loss. Corporate losses for the last 
4 years totaled more than $1.9 billion. 
Nevertheless, modernization of the iron- 
making and steelmaking facilities at the 
Sparrows Point plant continued. The com- 
pany's $260 million continuous caster was 
completed and scheduled for startup in 
early 1986. The 3-million-short-ton-per-year 
capacity caster would produce both slabs 
and bloom. Union officials estimated that 
this improved efficiency of steelmaking 
could also reduce employment by 1,500 
workers at this Baltimore County steelmak- 
er. Previously, Bethlehem Steel did not 
have a continuous caster at its Sparrows 
Point plant. In addition, the $32 million 
improvement and modernization of the 160- 
inch plate mill was nearing completion. 

Automation, decreasing demand, and new 
technology have been responsible for many 
job losses at Sparrows Point. In 1985, just 
8,600 workers produced 3.5 million tons of 
steel. At the plant's peak, there were 30,000 
workers producing 8 million tons of steel. 

Following an evaluation of its market, 
Copperweld Steel Corp. permanently closed 
its American Seamless Tubing Inc. subeid- 
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iary in Baltimore, resulting in the company 
exiting the extruded tube market. The 
plant, using purchased billets in its extrud- 
ing process, had a capacity of 40,000 tons 
per year. When operating at full capacity in 
1981, it employed between 225 and 250 
workers. The closure affected about 50 
workers, 40 of whom had been on indefinite 
layoff since July. 

Specialty Steel.—Armco Inc.'s Specialty 
Steel Div. in Baltimore began commercial 
operation of its $6 million, two-strand hori- 
zontal continuous caster, the first in the 
United States to be used by an integrated 
specialty steelmaker. Its annual capacity 
was 40,000 tons. Also, coming on-stream in 
late 1985, the latest unit of Armco's mod- 
ernization project at the Baltimore Works 
that began in 1981, was its $7 million auto- 
mated pickling line with the capacity to 
process 80 tons per turn. The total project 
included a 50-ton electric arc furnace, a 
precision rotary forge, and the new two- 
strand horizontal caster. The Baltimore 
Works produced stainless bars, rod, wire, 
and semifinished products. 

Eastmet Corp. ended production of stain- 
less steel sheet and strip at its Eastern 


Stainless Steel Co. plant in Baltimore but recovery 
continued to produce plate, which was more tions a the United pepe had p 
profitable. Just before yearend, the compa- about 2 million tons of refuse since 1! 
ny laid off 450 employees, almost one-half with a total downtime of only 4 days. | 
its work force. Despite a prior reduction in ~n 
wages, the company's losses in Mira y eee 1 repa of Mines, Pie 
throughout the year because of continuing Mines, Pittsburgh, PA. 
Table 5.—Principal producers 
Commodity and company Address Type of activity County 
r 5601 Manor Woods Rd. Reduction plant Frederick. 
(Al Inc.). Frederick, MD 21701 
Cement: 
Rte | Lee Kile Dec D t - 
l Frederick, MD 21701 
RTF Box 650 -do Washington. 
La Cement Inc., Hagerstown, MD 21740 —— — 
Lekigh Portland Cement Co Box L ----8e.-..- Carroll. 
(Heidelberger Zement AG Union Bridge, MD 21791 
Blue Circle-Atlantic (Blue Box 6687 Plant Harford. 
Industries Sparrows Point, MD 21219 cemen 
United Kingdom). 
clay: . 
puer em Baltimore, MD $1550 Pit and plant.. Baltimere. 
White Marsh, MD 21162 
Common clay and shale i : 
Baltimore Brick Co. (Merry CL Pits and plants Baltimore and 
Victor Cushwa & Sons Ine 2 Route 68N Pit and plant Washington. 


Berio MD 21795 
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Table 5.—Principal producers —Continued 


` Commodity and company 
"Common clay 8 
n clay and shale 
—Continued 


' Lehigh Portland Cement Co- 


Maryland Clay Products Inc. 
(Borden Brick & Tile Co.). 


Iron and steel: 
Armco Inc., Stainless Steel Div. 
Bethlehem Steel Corp 55 


Eastern Stainless Steel Co. a divi- 
sion of Eastmet Corp. 


Charles County Send & Gravel 
Co. Inc. 
Eastern gates Inc. 
(formerly J. E. Owens III 
Con Inc.). 
Genstar Stone Products Co 
Inland Materials Inc. (formerly 
dt Hill Sand and Gravel 
land Rock Industries 
85 Yum Rock Industries 
York Building Products Co. 
Inc., Mason Dixon Sand & 
T Gravel Div. 


ustrial: | 
Harford Sands Inc... 


n: | 
Blue Circle-Atlantic (Blue Cir- 
cle Industries PLC, United 


Kingdom). 
Maryland Slag Co. (Th 
Arundel Corp.). 


C. J. Langenfelder & Sons Inc _ 
Stone: 


Maryland Materials Ine 
Rockville Crushed Stone Inc 


TUM 


500 
Box 


Address 


alon Bridge, MD 21791 
Beltsville, MD 20105 


Kenbo Rd. 
Curtis Bay, MD 21226 
8901 Glidden Rd. 
Baltimore, MD 21226 
2801 South Newkirk St. 
Baltimore, MD 21224 
= tine Rd. 
Baltimore, MD 21226 
8501 East Biddle St. 
1697 


RFD 1 

Accident, MD 21520 
Waldorf Industrial Center 
Waldorf, MD 20601 

10 South River Club House Rd. 
Harwood, MD 20776 
Executive Plaza 4 

11850 McCormick 

Hunt Valley, MD 21081 
4714 St. Barnabus Rd. 
Temple Hills, MD 20748 
Box 278 
Leonardtown, MD 20650 
Perryville, 31408 

Box 210 


40 Fort Hoyle Rd. 
Joppa, MD 21085 


Box 6687 
Sparrows Point, MD 21219 


Sparrows Point, MD 21219. 


8427 Pulaski way 
Baltimore, MD 21221 


110 West Rd. 
Baltimore, MD 21204 


Hunt Valley, MD 21081 


Box W 
North ow MD 21901 
Box 407 


18900 18900 Piney Mestinghouse Rd. 


Type of activity 


County 
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Table 5.—Principal producers —Continued 


Commodity and company Address Type of activity 
| 8 Natural Ston Marriottsville Rd Quarry and 
atapsco Na e e Rd. 
: eor, „ MD 21104 plant Serr 
id . 8101 River Rd. e 
MD 20817 
Weaver Stone c0o 15027 Falls Rd. SEE. eee rae 
— € AN Butler, MD 21023 
um : 
SCM Corp., SUM Pigments Div. 8901 Glidden Rd. Chemical plant 
Baltimore, MD 21226 
Vermiculite (exfoliated): 
W. R. Grace & Co., Construction 12840 ore Rd. Plant 
Products Div. Beltsville, 20105 | 
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The Mineral Industry of 
Massachusetts 


This chapter has been prepared under à Memorandum of Understanding between the 
Bureau of Mines, U.S. ogy peii of the Interior, and the Massachusetts Department of 
ud Quality, ce of the State Geologist, for collecting information on all 
nonfue 


By L. J. Prosser, Jr., and Joseph A. Sinnott? 


The value of nonfuel mineral production creased for the third consecutive year, par- 
in Massachusetts in 1985 was about $117  alleling the continued strong demand for 
million. Mineral production and value in- industrial minerals used in construction. 


Table 1.—Nonfuel mineral production in Massachusetts 


1984 1985 
Mineral : Value Value 
Quantity (thousands) Quantity (thousands) 
CPP thousand short tona. — 240 $1,212 265 $1,388 
17ö§öÜi cA ß ses dies e E do 171 12,426 1 10,935 
Sand and gravel (bntructionn da— 14,168 42,189 *14,900 47,500 
Crushed -----------------------—- do... *8.400 *39,000 9,954 1 
FP po had pc Sse pietre Yr : ME d Iis 
ue es, 
ündusria) .. VF visio NN XX 898 XX TI 
0ö·Ü; Ü ů . 8 xx 107,882 XX 117,205 


*Estimated. XX Not applicable. 
1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
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Table 2.—Nonfuel mineral production in 
Massachusetts in 1984, by county! 


Minerals uced 
County in order of value 
Pardi 55 Sand and ave 
rkshire Lime, 
Bristol Sand and rem 
Dukes Do. 
Esens Do. 
Franklin Do. 
Hamp den Do. 
Hampshire Do. 
iddles en Do. 
Norteik 5 Sead end vel, clays. 
orfolk _~...___ _ gra 
Plymouth... _ Do. 
Worcester Sand and gravel, peat. 
Undistributed? . _ _ _ — Stone (crushed and dimen- 
sion), gem stones. 


1No production of nonfuel mineral commodities was 
reported for counties not listed. 
iData not available by county tot minerals ited. 


Table 3.—Indicators of Massachusetts business activity 


19887 
Employment and labor force, annual average: 
%%% ꝝ ::: ĩ]˙ ˙łw h ⁰ e E thousands 5,166 
Total civilian labor force |... «„ do. .. 2,978 
Unemployment_ — -—- - ---- ------------------—---- percent 6.9 
Employment (nonagricultural): 
inh r ³¹ wi¹⁴qꝛĩ e€sweuede dolci thousands 1.0 
Manufacturing total:! «„ do- 632.9 
EDEN ena p Hg 
CH c an ucts c Soe ee c : 
ded eaea a a da- 16.8 
e and coal aL rg VVT do- 14 
Construction «ous ³ ] do 82.6 
Transportation and public utilities do- 118.2 
Wholesale and retail trade do- 610.3 
nce, insurance, real estate Ed 171.8 
BOPVIONE UO ne ˙d2 ß oe 704.8 
Government and government enterprises do... 371.4 
%%%; ⁵³ 1 do- 2,692.5 
Personal income 
a a ae a ee LE Lud millions 9,628 
- Per capita ꝙQTTVTTGGGGGGG0T0T0äTTVTTTTJTTVVTſVVTJTTJTkJJWW—kVWWWWB0ͤC i Ld d 18,811 
ours and earnings: 
Total average weekly hours, production workers- ---------------- 89.9 
Total yh een Boury earnings, production workers ———------------ $8.0 
Earnings by in 
Farm income ~ _——--------------------—---—---—— millions 3180 
e, ß e Rs E eL do- 7,335 
6)!!! ß ee As do- 3152 
Manufacturing total . «4 3 315,266 
metal industries Mo 1 
Stone, clay, and ‘fo products do 285 
emi and allied product em 97 
Petroleum and coal produeteisss do... $51 
Construction w do- 15 
rtation and public utilities do- 485 
Wholesale and retail tradtee!!!l!.l _ do...- ,118 
Finance, insurance, real estate. ___________ «4 do- 927 
SÉFVIGBE- uoc uoce coL hg y pec ee do- $14,916 
Government and government enterprises do— $7, 
Construction activity: 
Number of private and public residential units authorized? |... — 28,007 
Value of nonresidential construction ee millions $1,106.2 
Value of State road contract awaril sss - do- $125.0 
Shipments of portland and masonry cement to and within tho State* 
thousand short tona. — 1,111 
Nonfuel mineral production value: 
Total crude mineral valtttnss millions $95.7 
Value per capita -—-—-------------------------------—— $17 


PPreliminary. Revised. W Withheld to avoid disclosing company proprietary data. 


1Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 


Data do not add to total shown because of independen 


t rounding. 
31983 data based upon 16,000-place sample; 1984 and 1985 data based upon 17,000-place sample. 


*Has no cement producing plants. 


1984 


1,836 


$107.3 
$19 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 


U.S. Bureau of Mines. 
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Figure 1.—Principal mineral producing localities in Massachusetts. 
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Legislation and Government Pro- 
grams.—In December, Massachusetts be- 
came the sixth State to enact an acid rain 
control] measure. The statute required a 
30% reduction in sulfur dioxide emissions 
by January 1, 1989, if no Federal legislation 
is enacted to supersede the measure. Other 
States that passed acid rain control laws 
were Michigan, Minnesota, New Hamp- 
shire, New York, and Wisconsin. 

Mining and mineral-related research con- 
tinued in Massachusetts through State and 
Federally funded programs. The Massa- 
chusetts Institute of Technology (MIT), 
Cambridge, was 1 of 31 universities involved 
in research applicable to the minerals in- 
dustry under the State Mining and Mineral 
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Resources Research Institute Program Act 
(Public Law 98-409). The program, in its 
eighth year, required an increase in State 
funding in 1985. In connection with the 
Federal Generic Center Research Program, 
MIT participated in pyrometallurgy and 
respirable dust research projects. MIT also 
shared in a $5.9 million U.S. Department of 
Energy research program on coal and syn- 
thetic fuels, in the area of catalyst deacti- 
vation control in liquefaction. 

The U.S. Geological Survey continued a 
mapping program of the inner Continental 
Shelf off the New England coast to identify 
locations and thicknesses of potential sand 
and gravel resources. 


REVIEW BY NONFUEL MINERAL COMMODITIES 


INDUSTRIAL MINERALS 


In addition to the commodities listed in 
table 1, the production and value of some 
processed or manufactured mineral com- 
modities were also surveyed by the U.S. 
Bureau of Mines. Graphite, gypsum, perlite, 
and vermiculite were shipped from domes- 
tic or foreign sources into Massachusetts. 
The combined value of these commodities 
added about $8 million to the State’s econo- 
my. The companies operating these plants 
and their locations are included in the 
principal producers table. 

Clays.—Production of 265,000 short tons 
of clays in 1985 was the third highest in 
State history. In 1969, 332,000 tons and in 
1970, 284,000 tons of clay were produced. 
Similar to the late 1960’s, strong demand 
for clay products used in construction from 
1983 to 1985 resulted in higher than aver- 
age production levels. For the 1968-70 peri- 
od, clay production averaged about 290,000 
tons annually; from 1983 to 1985, annual 
output averaged about 250,000 tons. In be- 
tween these two periods (1971 to 1982), 
annual production averaged about 185,000 
tons. 

Lime.—Two companies in Berkshire 
County mined limestone for lime manufac- 
ture. These were the only two lime oper- 
ations in the six-State New England region. 
The lime was marketed in the region and 
New York for use in the agriculture, chemi- 
cal, and construction industries. 

Peat.—Sterling Peat Co. Worcester 
County, was the State’s and New England’s 
only active peat producer in 1985. A small 
quantity of reed-sedge peat was mined and 


sold locally for agricultural use. 

Sand and Gravel.—Construction.—Con- 
struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
even-numbered years only; therefore, this 
chapter contains only estimates for 1985. 
Data for odd-numbered years are based on 
annual company estimates made before 
yearend. 

Development throughout the State and, 
in particular, in the coastal resort counties 
of Barnstable and Dukes, resulted in in- 
creased production for the second consecu- 
tive year. The estimated output of nearly 15 
million short tons was an increase of 5% 
over that of 1984. Sales of sand and gravel 
rose 13%, or about $5.4 million over that of 
1984. The unit price per ton (f.o.b. plant) of 
sand and gravel increased from $2.97 in 
1984 to $3.19 in 1985, indicative of the 
strong demand by the construction indus- 
try. Nationally, sand and gravel prices rose 
from $2.90 per ton in 1984 to $3.05 per ton 
in 1985. 

Industrial. —Two companies, one each in 
Middlesex and Plymouth Counties, produc- 
ed industrial sand. The primary use for the 
material was sandblasting. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; the 1984 chapter gave estimates. 
Data for even-numbered years are based on 
annual company estimates made before 
yearend. 

Crushed.—Output of 9.4 million short 
tons of crushed stone in 1985 was the 
highest in State history, surpassing the 
previous record high of 8.6 million tons in 
1979. Demand from the construction indus- 
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try remained strong, and since 1983, hous- 
ing starts increased 70%, and the value of 
State contract awards increased 84%. 

About 70% of the stone produced was 
traprock (basalt) mined at 20 quarries in 9 
counties primarily in central Massachu- 
setts. Bituminous aggregate and unpaved 
road surfaces were the leading uses for the 
traprock. 

Crushed granite was produced at three 
quarries in Bristol, Norfolk, and Plymouth 
Counties in the eastern part of the State. 
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Leading uses for the granite were for bitu- 
minous aggregate and dense-graded road 
base 


Limestone was produced by three compa- 
nies, all in Berkshire County in western 
Massachusetts. Two of the three quarries in 
the county were operated by the State’s two 
lime manufacturers. The crushed limestone 
was also used for agricultural limestone, 
poultry grit, and filler. 

Rhyolite was produced by one company in 
Middlesex County and sold primarily as fill. 


Table 4.—Massachusetts: Crushed stone’ sold or used by producers in 1985, by use 
(Thousand short tons and thousand dollars) 


Use 


Coarse aggregate (+ 1-1/2 inch): Riprap and jetty stone 
Coarse ed 


aggregate, graded: 


nro aggregate, aedes Dupuis —˙cjöñ 
ituminous aggregate, coarse _________________ 
Railroad ballast 


Combined coarse and fine 
Graded road base or 


Crusher run or fill or waste 


Other construction? 


Quantity Value 
et E E ði ee 659 2,296 
JJ RR NR REN Ran Bee 601 2,980 
Bos et pe cist [ 1,578 3, 415 
J y A os aetna 449 1,625 
JJ a et ook ig ER RE 800 3,785 
MONTIS Oh eh PE 8 456 2,568 
J um cud ue e E 2044 9,994 
ote eee T8 147 1,019 
tM PON CN ERE P LN 3,074 
J (x 2,069 1,179 
r ĩð2A A ey eee A 9,854 42, 881 


includes granite, limestone, marble, traprock, and other crushed stone. 


Includes stone used in bituminous surface-treatment aggregate, un 


ved road surfacing, filter stone, stone sand 


(concrete), stone sand (bituminous mix or seal), fine aggregate screen, and stone used for other construction maintenance 


purposes. 
*Includes stone used in lime manufacture, flux stone, asphalt and other fillers or extenders, poultry grit and mineral 


food, and whiting or whiting substitute. 


“Includes production reported without a breakdown by end use and estimates for nonrespondents. 
5Data may not add to totals shown because of independent rounding. 


Dimension.—Nationally, Massachusetts 
ranked fifth in dimension stone production. 
Output of 73,000 short tons (877,000 cubic 
feet) was a 28% increase over that of 1984. 
Demand for granite curbing in bridge and 
street construction was the major reason for 
the increase. 

Dimension granite was produced at sev- 
en quarries in Berkshire, Middlesex, and 


Plymouth Counties. Much of the granite 
was sold for curbing. One company in Berk- 
shire County produced dimension marble, 
which was sold as rough blocks. 


55 Mineral Officer, Bureau of Mines, Pittsburgh, 


28tate geologist, Massachusetts Department of Environ- 
mental Quality, Boston, MA. 
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Table 5.— Principal producers 
Commodity and company Address Type of activity County 
-F Brick Co. Inc — River St. |, S Plymouth. 
Middleboro, MA 02346 
Plainville Corp., Masslite Div.! Box 827 PE. Norfolk. 
dr MA 02081 
Stiles & Hart Brick Co Box Pi. Plymouth. 
Bridgewater, MA 02824 
Graphite (synthetic): 
veo Corr 1275 King St., Box 9000 Plant Middlesex. 
The Stackpole Co 3 i lachen P k -do Do 
E ar Sa TENA : 
Lowell MA 01852 
Gypsum (calcined): 
nited States Gypsum Co 101 South Wacker Dr. 5 ees Suffolk. 
T Chicago, IL 60606 
e: 
Lee Lime Corp Marble St. Plant and Berkshire. 
Lee, MA 01238 quarry. 
Pfizer Inc 260 Columbia St. ecol ce Do. 
Adams, MA 01220 
eat: 
Sterling Peat o Sterling Junction, MA 01565 Bog Worcester. 
Perlite (expanded): 
ittemore Products Ine Dundee Park Plant Essex. 
Andover, MA 01810 
Sand and gravel: 
Construction: 
E. L. Dauphinais Ine 160 Worcester St., Box 488 Pit Worcester. 
North Grafton, MA 01536 
Kimball Sand Co. Ine Providence Rd., Box 29 ---.-do ..-- Do 
Mendon, MA 01756 
S. M. Lorusso & Sons Inc 881 West St. MEER. NOCET Norfolk. 
Walpole, MA 02081 | 
Rosenfeld Washed Sand & Drawer E UON. "E Worcester. 
Stone Co. Milford, MA 01757 
San-Vel Concrete Corp Ayer Rd. Pit secu Se Middlesex. 
Littleton, MA 01460 
Industrial: 
Holliston Sand Co. Ine Se Es DORMI Pit -eenas na Do. 
Whitehead Bros. Co Box 259, River Rd. PH Plymouth. 
Leesburg, NJ 08827 
Stone: 
John 8 Lane & Son Inc 780 East Mountain Rd. Quarries Berkshire, Hampden, 
0 : UNT oun saas 
Westfield, MA 01085 Ham : 
S. M. Lorusso & Sons Inc 831 West St. --.-.-do ..-- Middlesex, Norfolk, 
Wal MA 02081 Suffolk. 
Simeone Cork 1185 Turnpike St. ees «> 2c Bristol and Norfolk. 
ton, MA 02072 
Tilcon Ine Box 114 Quarry ----- Bristol 
TUN 8 MA 02743 , 
Trimount Bituminous Revere Beach Parkway Quarries .. __ Essex. 
ucts Co. Everett, MA 02149 
Dimension: 
H. E. Fletcher CO West Chelmsford, MA 01863 _ pam Stee i 
Williams Stone Co. Ine Box 278 ee MEN Berkshire. 
East Otis, MA 01029 
Vermiculite (exfoliated): 
W. R. Grace & co 62 Whittemore Ave. Plant Hampshire. 
Cambridge, MA 02140 
1 Also sand and gravel. 


3 Also stone. 


The Mineral Industry of 


Michigan 


This chapter has been prepared under a Memorandum of Understanding between the 


Bureau of Mines, U.S 
re Department Be 


sessi of the Interior, and the Geological Survey Division, 
atural Resources, for collecting information on all nonfuel 


By James J. Hill: and Wanda J. West? 


Michigan's nonfuel mineral production, 
valued at $1.8 billion in 1985, decreased by 
nearly $61 million or 496 below the 1984 
mineral value. Commodities decreasing the 
most in sales value were calcium chloride, 
82%; industrial sand, 2396; salt, 20%; and 
bromine, lime, and iron oxide pigments, 
18% each. Commodities increasing in sales 
value were peat, 25%; construction sand 
and gravel, 22%; and gypsum, 15%. Iron ore 
sales contributed the greatest amount to 
the State’s overall mineral value, followed 


by portland cement and magnesium com- 
pounds. 

Nationally, Michigan ranked sixth in val- 
ue of nonfuel mineral production, account- 
ing for approximately 6% of the U.S. total. 
The State ranked first in sales of calcium 
chloride, magnesium compounds, and peat; 
second in bromine, crude gypsum, and iron 
ore; third in construction sand and gravel; 
and fourth in portland cement and iron and 
steel slag. 


Table 1.—Nonfuel mineral production in Michigan’ 


1984 1985 
Mineral Value Value 
Quanti (thou- Quanti (thou- 
2 sands) € sands) 
in E E E EEE E, thousand short tons 1,821 $5,052 1,477 $5,514 
Gem stones ͤ»ꝛZʃa—m ...... ee E eee a NA 15 NA 15 
Eja 1.2 aud ing wwe pom vq. —— OO — "w. AS 
ore (unable E 
TANG a ee ³¹ AA ͤ 0 cee 6 — 622 80,092 585 24,190 
„ 000 do- 227 4,941 282 5,414 
00 a a re M RR DONE do- 1.491 860 991 75,080 
Sand and gravel 
——————ÓÁ— ass ere ee chee ts do... 86,071 16,540 *88,000 *93,000 
Industrial... „ «„ do- 8,400 ,060 8,845 25,469 
„ p en ok do- 28, 100 000 80,685 5,959 
sa a leitet er obe TT tan 55 *4 129 4 118 
5 chloride, cemen 985), 
gold (1985), iodine, iron oxide pigments (crude), um com- 
pounds, silver (1985), and values indicated by symbol W W XX 1,068,214 XX 1,010,672 
TOU ott ek ee oe eee ee ate er XX 1,408,607 XX 1,847,858 
“Estimated. NA Not available. W Withheld to avoid disclosing company proprietary data; value included with 
“Combined value” figure. XX Not applicable. 


1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
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Table 2.—Nonfuel minerals produced in Michigan in 1984, by county! 


County Minerals produced in order of value 
AP EC OS Dee ee ete Ne ĩ ae at APR Sand and gravel (construction). 
NN a ³Ä•wàͥA a es eee Sand and gravel (construction), peat. 
e ß eee eS Cement, clays, sand and gravel (construction). 
ANTIM ae ei Sand and gravel (construction). 
/77ͤĩÄÜỹſ , AAA tuis eee eS D 
Bär 22054 Eel ees dec E. Do. 
ôöõÜ·Ü ̃ .. 8 Cement, lime. 
Bente. 4. ch ewm mee em Meist Sand and gravel (construction). 
Bernén ð˙—o ⁵ «⅛ A 1ʃ]niUuiu»-i.·˖· E LL Sand (industrial), sand and gravel (construction). 
Bráneh —— e ß esas eee Sand and gravel (construction). 
Calhoun) lue teure quuni cece kee Do. | 
QUT he ee ee : 88 Do. 
Charlevoix. 2.25 x ee eee Cement, sand and gravel (construction). 
CHODOV CONT a oes cee ea a le iS ee E Sand and gravel (construction). 
Chippewa - -~ - ------------------------——- DS 
/õ·˙¹nà) ⁵ð² A u Sand and gravel (construction), clays. 
/ ³o¹ ⁰mm mm ⁊ 8 Sand and gravel (construction). 
er e me Rede EE Rn Do. 
Eaton. ncunccceoeuduutumeuww dtl 88 Sand and gravel (construction), peat. 
Pmmét sot ee ee oe E ied Sand and gravel (construction). 
Gogebio us ee 4d mm Do. 
Grand Traverse -—-—-------------------—- Do. 
Gratiot ce ee eee ee cia See Do. 
ef e . Sate Do. 
, . . meet cn Do. 
III!!! Sand and gravel (construction), lime. 
NAM? 2 P ee oer ee ee Sand and gravel (construction), peat. 
ICMR eae SOS PUR PEN ee Sand and gravel (construction). 
MOCO 3 a al an ULL le Gypsum, sand and gravel (construction). 
)) ee ees E Sand and gravel (construction). 
ATO sc arcs . ee Do. 
Se Do 
NM pe Do 
e eee eee a uc Sand and gravel (construction), gypsum. 
1 J); ͤy⁰ J 8 Sand and gravel (construction). 
Bl Uc M M i 
Lapeer.  —— 0 numus Se susce Sand and gravel (construction), peat, calcium chloride. 
Leelan uu Sand and gravel (construction). 
lucu ou Do. 
j o uh-o-slc c cau eee : 
C/Gö;ÄöÜð xxx SEDAN SNR, Do. 
Meili darmi epus mum em eR eee Do. 
Macomb ne 0 nl my it e ci CE Do. 
J ³¹AA dy y Magnesium compounds, salt, bromine, sand and gravel 
(construction). 
Marquette ___________~____~_-~_--~__-_-_- Iron ore, sand and gravel (construction), iron oxide pigments. 
Mas umm ß ee ee d Magnesium compounds, lime, bromine, sand (industrial), 
sand and gravel (construction). 
Moecosta — cue uc e Eu eee ee Sees Sand and gravel (construction), peat. 
Menomine?mgesss „„ Sand and prove, (construction). 
HT ³Aͥã! ³ AAA ade LU Calcium chloride, magnesium compounds, bromine, iodine. 
MissaugkeeCnnnnnnnnnnn „ Sand and gravel (construction). 
% ĩ ĩ˙ ...... 8 Cement, clays, peat. 
NhbEͤꝙẽU ³o¹¹R Le SL en Sand and gravel (construction). 
Muskegon- ·˙·.Awwy ³ A Sand (industrial), sand and gravel (construction). 
Newayg)))))ůꝶh)j k «ͤ«ͤ44444„ö1 Sand and gravel (construction). 
„ie p —— P Sand and gravel (construction), peat. 
OCC a Ei ] ũ 0 EE acu Sand (industrial), sand and gravel (construction). 
Ogemaw_--------------------------—- Sand and gravel (construction). 
Ontonagoli vcrum Receives Do. 
Oceola oss ooh esu ĩðͤ ß k 8 Do. 
COC e c d hh La Do. 
CG: no LUE S Sand and gravel (construction), sand (industrial). 
FPR. Sand and gravel (construction). 
Roscommon. _____________~_______ Do. 
Sagina Ik Lime. 
St Clai MERERI" Salt, sand and gravel (construction). 
%%% oc ecce ce 886 Sand and gravel (construction), peat. 
SanilBe dece mk m 8 Peat, lime, sand and gravel (construction). 
Selle oem museum uus EDS Erud es Sand and gravel (construction). 
Shiawassee — AAA e uic Peat, san end rave (construction), clays. 
Tuscola o k x 8 Sand (industrial), sand and gravel (construction), lime. 
n A ³ ³ A ee Sand (industrial), sand and gravel (construction). 
Washtenaw- -------------------------- Sand and gravel (construction). 
z a a Cement, lime, salt, sand (industrial), sand and gravel (con- 
struction), clays. 
Wexford- ˙˙dwæ ense Eidem zm Sand (industrial): sand and gravel (construction). 
Undistributed*___§_§____._-______________- Stone (crushed and dimension), gem stones. 


1No production of nonfuel mineral commodities was reported for counties not listed. 
Data not available by county for minerals listed. 
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Table 3.— Indicators of Michigan business activity 


1983" 1984 1985P 
Employment and labor force, annual average: 
Population J)%%%õͤõõͤ ³ð Vo thousands - 9,054 9,058 9,088 
Total civilian labor force... - - - - - - - -- -- --- --- -—- —-—- — —-—— do 4.287 4.347 4,852 
Unemploymeni!!]iii]il lk percent 14.2 11.2 9.9 
Employment (nonagricultural): 
%% M E TIN Fey ee ane Ne EAN thousands 9.0 10.0 10.8 
Metal mining? _______________________ L L2 22 c2 do- 2.8 2.6 29 
Nonmetallic minerals except fuels? do____ 2.5 2.7 2.7 
Manufe CC THE do- 880.5 962.8 984.1 
metal industries do- 49.5 53.6 §1.7 
Stone, clay, and glass products do. ... 15.7 17.8 18.0 
and „ do. ..- 89.8 40.7 40.9 
Petroleum and coal product do... 3.0 2.8 2.8 
Gier.. usns ein dedu aac d do- 86.5 92.7 98.7 
Transportation and public utilities — do- 189.4 140.2 142.2 
Wholesale and 6— o nore im do 711.5 745.8 783.3 
early insurance, real estate dao— 151.4 154.4 161.3 
JJV 8 do- 615.0 708.0 745.3 
Government and government enterprises do- 569.8 567.2 579.9 
27%öõĩõĩõĩöĩöͤ5i : ͤrK0 ee REPE NOT do- 3,223.1 3,381.0 3,505.2 
Personal income 
„ ⁵ P eL EE LEES rM millions. $107,108 $117,661 3123, 673 
Per bs pes rer Dm E reer TM rwmwͥti 8 $11,830 $12,989 $13,608 
earnings: 
Total average weekly hours, production worker 42.5 43.2 43.1 
Total 8 r earnings, production worker $11.6 $12.2 $12.6 
Farm income e millions $394 $181 $161 
SEQ Mor EXE MEE do. _ —— $76,459 $84,901 $89,501 
urs JJ ⁰⁰y 5 8 do- $393 $731 61 
JJ y ĩ d ee MEALS SE do- fos T 104 
peer IR minerals except fuells sss do... 4 
Oil and gas extraction „„. ) do... $242 $289 $215 
Manufacturing total... ________________-__--_--- do $28,185 $33,873 $35,149 
Primary metalindustries |... - - -- -- -- ------ ccc do $1,774 $1,915 54841 
Stone, clay, and glass produot „ do- $456 $528 1 
i products do- $1,847 $1,428 $1,474 
Petroleum and coal product do. $95 $93 $97 
Construction 2252 ee 8 do- 054 1 768 $3,505 
Transportation and public utilities „ do- 544 766 $4,929 
Wholesale and retail traddezʒ·ꝛ „ do $11,085 $12,212 $12,889 
Finance, insurance, real estate _______________________ do- $3,172 $3,218 $3,641 
Services e eee M ci RR 4 € 10004 211488 111.805 
Government and government enterprises o ROA i , ; 
Construction activity: 
Number of no and public residential units authorized 21,688 27,872 81,592 
Value of nonresidential construction millions... $1,198.38 à $18154 32,2864 
Shipments ot portland and v cement to and within the State exer Mi ds a 
pmen masonry cement to and wi te 
thousand short tons 1,527 1,998 2,201 
Nonfuel mineral a value: 
Total crude mineral value million 351, 178.9 . $1,086  $1,347.9 
Value por capiti ono o ee ue CDS Ee 8 $130 $1 $148 


- Deren of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 
9 of Economic Analysis, Regional Economic Measurement Division, U. S. Department of Commerce. 

Data may not add to totals shown because of independent rounding. 

*1988 data based upon 16,000-place sample; 1984 and 1985 data based upon 17,000-place sample. 


.S. Department of Commerce, U.S. Department of Labor, vane: and Heavy Construction Magazine, and 


Sources: U 
US Bureau Mie 


Trends and Developments.—Michigan 
Technological University (Michigan Tech) 
received a $5.75 million appropriation from 
the State to construct a pilot plant to test a 
new ironmaking process on a commercial 
scale. Developed by a Michigan Tech re- 
searcher, the patented process was being 
further developed by Pellet Technology 
Corp., 50% owned by Technology Develop- 
ment Corp., which is wholly owned by the 
Michigan Tech endowment fund. Pellets 
containing iron ore and carbon fines (coal or 
coke) are formed and hardened under steam 
pressure at temperatures much lower than 


the 2,400° F needed in conventional pellet 
furnaces. The carbon-bearing pellets are 
then melted in a hot-blast cupola furnace to 
produce various grades of iron, including 
ductile iron, gray iron, and conventional pig 
iron. Compared with conventional blast fur- 
nace methods, process savings were esti- 
mated between $60 to $70 per ton of hot 
metal. At yearend, Michigan Tech had nar- 
rowed its search for a plantsite to a location 
near Eagle Mills, about 3 miles east of the 
Marquette County Airport, close to rail 
service and raw materials. Pilot plant con- 
struction was to begin in early 1986. 
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Figure 1.—Value of construction sand and gravel and crushed stone and total value of 
nonfuel mineral production in Michigan. 


Depressed demand affected the iron and 
steel industry during 1985. Operating rates 
at the Empire and Tilden taconite mines, 
managed by Cleveland-Cliffs Iron Co., av- 
eraged about 86% and 70% of capacity, 
respectively, compared with 90% and 72% 
in 1984.3 

The White Pine copper mine, idle since 
October 1982, was reopened in late Novem- 
ber. Northern Copper Co., a company com- 
posed of members of the local United Steel- 
workers of America Union and former mine 
executives, purchased the mine in early 
November from Echo Bay Mines Ltd. of 
Alberta, Canada. The new owners plan to 
operate the mine under the name of Copper 
Range Co. (a name the mining operation 
has been historically identified with). The 
White Pine properties had been acquired by 
Echo Bay Mines when it purchased Copper 
Range from Louisiana Land and Explora- 
tion Co. in early January. 

Callahan Mining Corp. began processing 
gold ore from its Ropes gold mine near 
Ishpeming in August. The firm converted 
the former Humboldt Mining Co. iron ore 
concentrator, which it purchased from 
Cleveland-Cliffs and the Rouge Steel Co., to 
process 2,000 tons of gold ore per day. 


Construction on the milling complex had 
begun in December 1984. 

PPG Industries Inc. of Pittsburgh, PA, 
completed construction of a $5 million pot- 
ash solution mining test facility in Hersey 
Township, Osceola County, in south-central 
Michigan and began testing the feasibility 
of the mining process. The tests, to be 
completed in 1986, will help determine 
whether a commercial potash extraction 
facility will be constructed. 

Employment.—Michigan Employment 
Security Commission statistics showed that 
the State’s average unemployment rate 
dropped from 11.2% in 1984 to 9.9% in 1985, 
indicating that the State’s overall economy 
was still expanding. In the Upper Peninsu- 
la, the picture was not as bright; the aver- 
age unemployment rate was 15.1% in 1985, 
up from 14.8% reported in 1984. Mining 
employment in the Upper Peninsula aver- 
aged about 2,700 persons during the year, 
fluctuating from a low of about 2,000 work- 
ers in September and October to a high of 
3,000 in May, June, and August. In 1984, 
Upper Peninsula mining employment av- 
eraged 3,000 persons with a low of 2,700 
workers in December and a high of 3,300 in 
May and June. 
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Figure 2.—Principal mineral producing localities in Michigan. 


In November, the Michigan State AFL- Gulliver; and other mining operations. 
CIO Northern Michigan Displaced Miners Many of the workers had been laid off for 2 
Assistance Project opened offices in Sault to 3 years and their jobs eliminated because 
Ste. Marie to assist unemployed workers of cutbacks in the quarry operations that 
from Drummond Dolomite Inc. on Drum- supplied stone to the depressed steel indus- 
mond Island; United States Steel Corp. in try. 

Cedarville; Inland Lime & Stone Co. in 
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The project offered assistance in job coun- 
seling, job search, relocation, and voca- 
tional-skill development through classroom 
and on-the-job training. The program was 
funded by a $1 million Federal grant funded 
by the U.S. Department of Labor's reserve 
fund—money set aside under the Job Train- 
ing Partnership Act for special needs proj- 
ects throughout the Nation. 

Several mineral industry strikes were 
reported in the press during 1985. 

Union workers at the White Pine mining 
complex were technically on strike most of 
the year until a new company was formed 
to purchase the complex from Echo Bay 
Mines in November. The strike began in 
August 1983. 

Twenty-one workers at Bethlehem Steel 
Corp.’s Drummond Dolomite operations 
struck on April 15 over a contract renewal. 
The dispute was resolved on May 9. 

Workers of the Oil, Chemical, and Atomic 
Workers Union ended a 2-month strike on 
July 31 at National Gypsum Co.’s facilities 
at Tawas City and National City. Involving 
about 93 hourly employees, the strike began 
on May 31 over a contract agreement. 

American Aggregates Corp. reached an 
agreement with its workers on April 30 
after they ratified a new 3-year contract 
that covered about 55 employees at 4 of its 
Michigan gravel mining sites. The union 
workers struck on April 8 over a disagree- 
ment on wage, pension, and health care 
benefits. 

Exploration Activities—On April 25, 
Michigan held its third metallic minerals 
lease sale, offering leases on 21,374.49 acres 
of State-owned mineral rights in four Upper 
Peninsula counties (Dickinson, Gogebic, 
Iron, and Marquette). Nine bidders regis- 
tered for the sale with seven bidders placing 
successful bids for 15,440.15 acres of miner- 
al lease rights. A summary of the sale 
follows:* 


Successful bidder Acres Bonus bid 
Amselco Exploration Inc 1,522 $12,286 
Callahan ing Corp 2,258 24,028 
Cleveland-Cliffs Iron Co .. 559 1,677 
Exmin Cord 2,081 26,152 
Minatome Cord 4,774 5,123 
Jack ned sd EAR 3,076 18,585 
Resource Exploration Inc 1,169 2,562 

Total cnm 115,440 91,613 


1Data do not add to total shown because of independent 
rounding. 


Bids ranged from $1.01 to $27.10 per acre 
with the highest bid offered for a 320-acre 
tract in Mansfield Township in Iron County. 
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The average bid was $5.93 per acre, com- 
pared with an average bid of $4.76 per acre 
in 1984. A combination of the bonus bids, 
plus the first year's rental fee ($3.00 per 
acre) added $137,933.61 to the State cof- 
fers that will be distributed to the Heritage 
Trust Fund ($133,209.97) and Fish and 
Game Protection Fund ($4,723.64). 

Six companies drilled 53 exploration 
holes on private and State lands in the 
Upper Peninsula during 1985. Total footage 
declined about 39% compared with footage 
drilled in 1984. Regulated by the State, 
drilling activity was reported in Dickinson, 
Gogebic, Iron, Marquette, and Menominee 
Counties. Most exploration activity focused 
on base and precious metals and diamonds. 
No discoveries were announced. Table 4 
summarizes drilling activity in the Upper 
Peninsula. 


Table 4.—Michigan: Metallic mineral 


exploration summary 
1983 1984 1985 
Number of companies 7 8 6 
Total holes drilled _______ 39 83 53 
Total footage drilled |... 8,754 16,007 9,117 


Shipping.—The 1985 commercial naviga- 
tion season on the Great Lakes began on 
April 1 with the opening of the American 
locks at Sault Ste. Marie and ended on 
January 2, 1986. The number of vessel 
passages for cargo carriers through the 
locks was 4,439, the lowest number in 10 
years. The U.S. Army Corps of Engineers 
reported total tonnage through the locks at 
74.1 million short tons, a decrease of almost 
10% compared with the 82.4 million tons 
handled in 1984. Mineral commodities 
accounted for 76.4% of the 1985 total. Table 
5 provides a statistical summary of mineral 
commodities passing through the locks in 
1984 and 1985. Movement of some commodi- 
ties on the Great Lakes was hampered by 
the closing of the St. Lawrence Seaway on 
October 14 for 24 days when a wall col- 
lapsed in a navigation lock on the Welland 
Canal. On November 29, the seaway closed 
for another 3 days when a freighter ram- 
med a bridge on the St. Lawrence River 
near Montreal. 

During 1985, the Corps of Engineers in- 
vestigated the feasibility of constructing a 
new lock at Sault Ste. Marie. As recom- 
mended by the corps, the lock, to be built on 
the site of the existing Davis and Sabin 
locks, would be 1,294 feet long, 115 feet 
wide, and 32 feet deep. Approach channels 
to the lock would be deepened to 25.5 feet. 
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The lock would provide for safer and more operating on the Great Lakes. Funds for the 
economical movement of cargo and would project would have to be appropriated by 
be capable of handling the large carriers Congress. 


Table 5.—Michigan: Mineral products 
shipped through the Sault Ste. Marie locks 


The Lake Carriers Association reported 
that 52.1 million long tons of iron ore moved 
across the Great Lakes during the 1985 
shipping season, compared with 57.3 million 
tons of iron ore in 1984. About 37.3 million 
tons of iron ore was shipped from Lake 
Superior perts in 1985 and another 7.4 
million tons from a Lake Michigan port. 
The rest of the iron ore shipments origi- 


(Short tons) 
Commodity 1984 1985 
Cement 461,512 501,931 
TONNERRE 88 11,446,950 12,419, 324 
n Ore- 763, 39,492,771 
Iron and steel (manufactured), 
pig iron 226, 877 269,719 
Potash gg 2, 054, 257 1,907,846 
Salt 525.5 do ee 311,980 283, 
Scrap (ferrous) --------- 16,395 54,248 
Stone 1.902, 828 1.699,014 
Total 2 uc 57,250,306 56, 627, 877 
Includes broken stone, gravel, and sand. 
Source: Corps of Engineers, Detroit District. 
nated in eastern Canada. 


Michigan iron ore was shipped from ter- 
minals at two ports—Chicago & Northwest- 
ern Transportation Co. Escanaba terminal 
on Lake Michigan and Lake Superior & 
Ishpeming Railroad Presque Isle terminal 
at Marquette on Lake Superior. Table 6 
summarizes shipping activity at these ports. 


Table 6.—Michigan: Salient iron ore shipping statistics 


Date of 
Year, port, and dock first 
shipment 
1984: 
Marquette: LS&I Railroad May 2 
Escanaba: CKNW Transportation Co Mar. 8 
Total or average ----------- | ----- 
1985: 
Marquette: LSI Railroad ... Apr. 8 
Escanaba: Transportation Co Mar. 28 
Total or average -----------  ---—- 
11986. 


Total Average Largest 
acre Number of shipments shipment shipment 
: ipments 
shipment tons) tons) tons) 
Dec. 27 198 4,457,341 22,512 31,510 
Dec. 24 288 8,618,846 29,927 67,026 
— 486 13,076,187 26,906 67,026 
Jan. 4! 209 56,071,106 24,264 59,831 
Dec. 26 240 7. 384, 643 30,769 69,701 
unda ter 449 12,455,749 21,141 69,701 


Source: Annual Reports of Lake Carriers' Association, 1984 and 1985. 


The midyear lake freight rate from Mar- 
quette to lower lake ports was $6.11 per long 
ton. Lake freight charges from Escanaba to 
Lake Michigan ports was $4.45 per long ton 
and to Detroit and Lake Erie ports, $5.64 
per long ton. These fees did not include 


loading, unloading, and dock charges. 


Cleveland-Cliffs Steamship Co. continued 
to dispose of vessels in its inactive fleet. The 
ore carrier Cliffs Victory was sold to a New 
York firm for use in China. The steamers 
Champlain and Cadillac were sold to a Fort 
Lauderdale, FL, firm for scrap. 
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Legislation and Government Pro- 
grams.—No legislation specifically related 
to nonfuel minerals was enacted into law 
during 1985. On September 30, Public Act 
No. 133 became law that created a 15- 
member Great Lakes and Water Resources 
Planning Commission for 2 years. The com- 
mission was charged with developing a 
comprehensive State water plan and recom- 
mending legislation or policy needed to 
promote the optimal use, management, and 
protection of the State's water resources. 

The State Department of Natural Re- 
sources (DNR) developed policy for leasing 
nonmetallic minerals on State lands during 
the year. A lease document was created, 
and administrative rules were promulgated 
to govern the leasing process. Leases were 
to be sold at public auctions or issued 
directly to parties when in the best interest 
of the State. Leases were to be issued for a 
primary term of 10 years and to be contin- 
ued thereafter as long as there was pro- 
duction of minerals or mineral products in 
paying quantities. A rental fee of $3.00 per 
acre was to be charged for the first through 
the fifth years of the lease. A minimum 
royalty of $10 per acre was to be charged for 
the sixth year of the lease, increasing $5.00 
per acre per year through the 10 years of 
the lease. For the 10th year of the lease, and 
thereafter for the life of the lease, the 
minimum royalty would be $30.00 per acre. 
The lessee would also be required to pay a 
production royalty for minerals or mineral 
products produced on the leased premises. 
This royalty, depending on the commodity, 
ranged from 2% to 7%. 

On the Federal level, the Michigan Wil- 
derness Bill, H.R. 24, passed the House on 
September 17 and remained tied up in the 
Senate Committee on Agriculture at year- 
end. The House bill would designate about 
396 of Michigan's national forest lands, or 
about 92,417 acres, as wilderness. A bill 
later introduced in the Senate would desig- 
nate 81,660 acres as wilderness. All but one 
of the areas were in the Upper Peninsula. 

The Michigan Geological Survey Division 
continued providing information on the 
State's geology and mineral resources to 
State and local officials and to the general 
public. During 1985, the Survey implement- 
ed an organizational change to become func- 
tion oriented instead of program oriented. 
One organizational line, consisting of the 
Permits and Technical Evaluation Section 
and the Compliance and Field Administra- 
tion Section, reports directly to the Assist- 
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ant State Geologist. The other organization- 
al line—the Geology Section, the Policy, 
Procedures, and Special Projects Unit, and 
the Geologic Information Systems Unit— 
reports to the State Geologist. Personnel 
with the Survey worked on State land 
exchanges and provided input and review of 
the U.S. Department of Energy’s Crystal- 
line Rock Project for disposal of high-level 
radioactive waste during the year. Regula- 
tory functions in oil and gas, mineral wells, 
sand dune mining, and metallic and nonme- 
tallic mineral leasing continued as in previ- 
ous years. 

Two researchers at Michigan Tech receiv- 
ed a $416,798 grant from the U.S. Depart- 
ment of Energy to develop and demonstrate 
a static-tube flotation system for producing 
a superclean coal. The objective of the 
research, scheduled to run until 1988, was 
to demonstrate the potential of a Michigan 
Tech system to produce a superclean coal 
product having an ash content in the range 
of 0.4% to 1.0%; this range would make it 
economically competitive with a thermally 
equivalent petroleum-based product. 

Michigan Tech received donations from 
two companies for its mining research pro- 
gram. Copper Range of White Pine donated 
two Wagner Scoop Tram vehicles, and 
Deutz Corp. of Atlanta, GA, donated an air- 
cooled diesel engine for use in the universi- 
ty’s Experimental Mine in Hancock. 

The U.S. Bureau of Mines provided 
$187,084 to the Mining and Mineral Re- 
sources Research Institute at Michigan 
Tech in fiscal year 1985. The funds assisted 
the institute's program for training engi- 
neers and scientists in mineral-related disci- 
plines. 

The U.S. Bureau of Land Management 
(BLM) released its final plan for surface and 
split-estate minerals on public domain 
lands in Michigan. The public domain tracts 
consist of 740 islands and 25 upland tracts, 
totaling approximately 3,200 acres scat- 
tered through 65 Michigan counties. These 
tracts were left in Federal ownership after 
the other, more desirable lands were placed 
in State or private ownership during settle- 
ment. The tracts include both surface and 
mineral-estate ownership. The split-estate 
minerals consist of numerous scattered 
tracts of Federal mineral estate under sur- 
face owned by the State, local governments, 
and private persons. The split-estate Fed- 
eral mineral ownership totals approximate- 
ly 136,000 acres. 

The plan called for disposing of all re- 
maining BLM-administered surface tracts 
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in the State, following resolution of title 
conflicts and site-specific land reports. All 
Federal mineral ownership remained avail- 
able for exploration and development, ex- 
cept where legal restrictions, intergovern- 
mental consistency requirements, adminis- 
trative or congressional designations, or 
surface-resource sensitivity prohibit such 
activities. 

For Federal mineral-estate holdings un- 
der State or local government or private 
surface, the plan defined management ob- 
jectives based on mineral production poten- 
tial. Management classes were defined for 
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high, moderate, and low mineral production 
potential and for common variety mineral 
commodities. 

The Federal Government distributed 
$1,114,750 to Michigan for its share of funds 
generated by activities (timbering, mineral 
leasing, recreation, user fees, etc.) on na- 
tional forest land in fiscal year 1985. This 
figure compared with $1,213,250 in funds 
the State received in fiscal year 1984. Michi- 
gan’s local governments received $1,277,249 
in fiscal year 1985 funds as “payments in 
lieu of taxes" for Federal tax-exempt lands 
within their boundaries. 


REVIEW BY NONFUEL MINERAL COMMODITIES 


INDUSTRIAL MINERALS 


Bromine.—Michigan and Arkansas were 
the only States producing bromine in 1985. 
Major uses were for manufacturing chemi- 
cals, antiknock gasoline additives, fire re- 
tardants, and well drilling and completion 
fluids. Michigan’s bromine was extracted 
from well brines in three counties. The Dow 
Chemical Co. operated plants in Mason and 
Midland Counties, and Morton Thiokol Inc. 
operated a plant in Manistee County. Pro- 
duction was estimated to have declined 
about 31%. The drop was related in part to 
Dow’s announcement in 1984 that it plan- 
ned to phase out its brine products opera- 
tions at Midland and to consolidate them 
at Ludington. According to the Michigan 
DNR, Dow had 72 production wells, 36 in- 
jection wells to dispose of used brine, 17 
solution mining wells in which water was 
pumped into salt formations and brine was 
withdrawn, and about 150 miles of pipeline. 
Because of environmental problems, Dow 
had agreed with Michigan officials to re- 
duce its brine collection system to 25 pro- 
duction wells and 18 injection wells by 
midsummer.’ 

In November, Dow announced that it was 
offering an early retirement plan to sala- 
ried workers in hopes of trimming its world- 
wide operations by 2,500 jobs, including 
about 1,500 from the U.S. work force. The 
company hoped to eliminate the jobs by the 
end of January 1986. The action was stated 
as necessary because the performance of the 
industrial economy and the basic chemical 
business was below expectations and be- 
cause a recovery had not occurred. 

Calcium  Chloride.—Michigan ranked 
first of three States in producing calcium 
chloride. Production from well brines oper- 


ated by Dow in Mason and Midland Coun- 
ties and by Wilkinson Chemical Corp. in 
Lapeer County was estimated to have 
decreased about 3096 during the year. Con- 
tributing to the decrease was the midyear 
closure of some Dow brine wells near Mid- 
land. The action was part of the company's 
announced plans to phase out its Midland 
brine operations and to concentrate them in 
Ludington. 

Calcium chloride was used for concrete- 
set acceleration, road and pavement de- 
icing, dust control and road base stabiliza- 
tion, oil and gas drilling, thawing bulk 
materials, and other miscellaneous uses. 

Cement.—Michigan continued to rank 
fourth nationally in portland cement sales 
and seventh in masonry cement sales. Port- 
land cement sales and value increased 
slightly during 1985, whereas sales and 
value of masonry cement dropped slightly. 
Five companies produced portland and ma- 
sonry cement at four manufacturing plants 
and one grinding facility. All the plants 
produced Types I and II, general-use and 
moderate-heat portland cement and mason- 
ry cement. Other types of cement produced 
at one or more plants were Type III, high- 
early-strength; portland-pozzolan and/or 
portland blast furnace slag; and a water- 
proof portland. Approximately 7.4 million 
short tons of raw materials was consumed 
in manufacturing Michigan’s cement. The 
St. Marys Cement Ltd. grinding plant at 
Wyandotte, Wayne County, reported no pro- 
duction during 1985. 

Major sales of cement were to ready- 
mixed concrete companies (76%), concrete 
product manufacturers (13%), highway con- 
tractors (5%), and building material dealers 
(8%). Over 98% of the sales were shipped to 
consumers by truck. Cement shipments to 
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and within Michigan during 1985 included 
2,103,000 short tons of portland cement and 
104,000 tons of masonry cement— 200,000 
tons and 14,000 tons more, respectively, 
than in 1984. 

Employees at two of Michigan's cement 
plants were working without a union con- 
tract at yearend. Dundee Cement Co.'s 151 
hourly union plant workers were working 
under an implemented final offer instituted 
by the National Labor Relations Board 
after their contract expired on April 30, 
1984.7 Also, about 55 quarry workers at 
National Gypsum’s Alpena plant had been 
working without a contract after it expired 
on April 30, 1984. 

In June, National Gypsum sold the assets 
of its Huron Cement Div. eastern region to 
Allentown Cement Co., a Delaware corpora- 
tion. The sale included plant facilities and 
quarries in Evansville, PA, and terminals at 
Bowie, MD, and Jersey City, NJ. The east- 
ern region represented about 30% of Na- 
tional Gypsum’s cement production capaci- 
ty. 
Later in the year, National Gypsum 
announced a plan to sell to LaFarge Corp. 
six Great Lakes cement distribution termi- 
nals and a 50% interest in a joint venture to 
operate seven other cement terminals own- 
ed by Huron Cement. In addition, LaF arge 
would receive options to purchase National 
Gypsum’s remaining interest in the Huron 
terminals and certain assets at its Alpena 
cement plant. At yearend, the transaction 
had not received government approval. 

Clays.—Nationally, Michigan ranked sev- 
enth in common clay and shale production. 
Continuing demands of the construction 
industry resulted in production and val- 
ue increases of 12% and 9%, respectively. 
Clay was produced by seven companies in 
six counties. Alpena and Monroe Coun- 
ties accounted for most of the State’s out- 
put. Cement manufacturing consumed the 
greater part of the output, with lesser 
quantities used in manufacturing drain tile, 
face brick, flue linings, pottery, and sewer 
pipe. 

Gem Stones.—Value of mineral speci- 
mens and semiprecious gem stones dealers 
and rockhounds collected was estimated to 
be $15,000. Agates, native copper, and petos- 
key stones (a fossil coral) were the most 
common specimens. Diamond exploration 
continued during 1985 with several compa- 
nies acquiring leases at State lease sales, 
drilling kimberlite prospects, and con- 
ducting bulk sampling. No public announce- 
ments of diamond finds were made in 1985. 

Gypsum.—Michigan climbed from third 
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to second place in the national ranks of 
crude gypsum production in 1985. Continu- 
ing demand from the construction industry 
allowed producers to raise output about 
16%, and value of sales increased 15%. 
Calcined gypsum increased 14%, and value 
of sales increased 2996. Crude gypsum was 
produced from underground mines in Kent 
County operated by Georgia-Pacific Corp. 
and Domtar Industries Inc.; and from sur- 
face mines in Iosco County by Michigan 
Gypsum Co., National Gypsum, and USG 
Corp. Georgia-Pacific and Domtar calcined 
gypsum at plants near their minesites. Na- 
tional Gypsum operated a wallboard plant 
south of National City, and USG shipped 
its crude to a plant in Detroit, Wayne 
County. Michigan Gypsum did not calcine 
its product. Gypsum was used mainly in 
wallboard manufacture, with lesser quanti- 
ties used for agricultural purposes, building 
plaster, and cement manufacture. 

Output from USG’s Alabaster Mine and 
National Gypsum’s Tawas Mine, both in 
Iosco County, ranked third and fifth, respec- 
tively, in the United States during 1985. 

Hourly workers at National Gypsum’s 
facilities at Tawas City and National City 
ended a 2-month contract dispute on July 
31. During the strike, salaried employees 
operated the firm’s facilities. 

Iodine.—Dow continued extracting iodine 
from well brines at its Midland plant. Pro- 
duction was estimated to have declined 
when the company began to phase out 
operations and shut down some brine wells. 
Iodine was used in animal feed additives, 
catalysts, disinfectants, inks and colorants, 
pharmaceuticals, and stabilizers. 

Iron Oxide Pigments.—Michigan ranked 
first of four States in shipping crude iron 
oxide pigments. All shipments originated 
from stockpiles at Cleveland-Cliffs' Mather 
Mine in Marquette County. Sales dropped 
about 19% during 1985. 

Finished iron oxide pigments were pro- 
duced by BASF Chemicals, Dyestuffs & 
Pigments Group, at a plant in Wyandotte, 
Wayne County. Major uses were for paint 
and coatings, inks, and plastics. 

Lime.—Lime production declined about 
14% during 1985, and Michigan dropped 
from 9th to 11th place nationally in output. 
Five companies produced quicklime at eight 
plants in seven counties. One company, 
Marblehead Lime Co., also produced hy- 
drated lime at its plant in Wayne County. 
Michigan Sugar Co. operated the greatest 
number of plants with operations in Huron, 
Saginaw, Sanilac, and Tuscola Counties. 
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Wayne County, with two operations, led the 
State in production. Average value per ton 
of lime dropped $2.04. Lime was used in 
alkalies, steelmaking, sugar refining, and 
water treatment. 

Magnesium Compounds.—Michigan con- 
tinued to lead the Nation in magnesium 
compounds production. Dow had well brine 
operations in Mason and Midland Counties; 
Martin Marietta Corp. Magnesia Special- 
ties Div., and Morton Thiokol each had a 
well brine operation in Manistee County. 
Although production declined about 17% 
during 1985, average value per ton increas- 
ed about 29%. Difficulties in the steel indus- 
try contributed to the decline in sales of 
magnesia products. 

Martin Marietta moved to improve its 
position in sales to agriculture and other 
industries by introducing several new prod- 
ucts. Among them were a liquid-fertilizer 
ingredient for crop irrigation, an improved 
pellet binder for animal-feed supplements, 
and several dust-control agents.* 

Peat.—Michigan led the Nation in peat 
production during 1985; output increased 
about 25% over that reported in 1984. 
Average value per ton of peat remained 
essentially the same as in 1984. Production 
was by 15 companies in 12 counties. The 
principal producing county was Sanilac, 
followed by Lapeer, Shiawassee, Oakland, 
and Clinton Counties. These counties collec- 
tively accounted for 88% of the State's 
output. The major type of peat mined was 
reed-sedge, followed by humus and sphag- 
num. About 73% of the sales was in pack- 
aged form. Most was used for general soil 
improvement. ` 

Michigan Peat Co. announced a major 
expansion at its Minden City harvesting 
operation following completion of a new 
road in the area that was funded by a Small 
Cities Grant to Sanilac and Huron Counties 
and the Michigan Department of Transpor- 
tation. The company planned to spend 
$200,000 on capital equipment and to create 
approximately 68 new jobs at the expanded 
peat operation. 

In November, because Garrett Peat In- 
dustries Inc. failed to fulfill bonding and 
insurance requirements, the Michigan DNR 
terminated processing a direct peat mining 
lease on the 1,496-acre Dingman Marsh in 
Cheboygan County. The company forfeited 
about $40,000 in bonus money and rental 
fees to the State because of this action. 

Perlite (Expanded).—Crude perlite min- 
ed in Western States was expanded by 
Harborlite Corp. at a plant in Vicksburg, 
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Kalamazoo County, and by USG at a plant 
in River Rouge, Wayne County. Although 
sales dropped slightly during 1985, overall 
value of sales increased about 2%. Expand- 
ed perlite was used as a filler, filter aid, and 
for plaster aggregate. 

Salt.—Michigan ranked seventh in 14 
States in salt production. Sales decreased 
about 34% in 1985, partly because of the 
closure of one operation at yearend 1984. 
The average value per short ton of salt 
increased $12.77. Salt was produced by four 
companies in three counties, led by Manis- 
tee County. Salt was used in food and chem- 
ical processing, for ice control, and as table 
salt. 

Diamond Crystal Salt Co. of St. Clair ac- 
quirod the Salt Div. of Hardy Salt Co. dur- 
ing 1985. Assets transferred were Hardy's 
salt plants in Manistee, MI, and Williston, 
ND, and distribution centers in Minnesota, 
Missouri, Ohio, Utah, and Wisconsin. 

International Salt Co. sold its Detroit 
Mine early in the year to Crystal Mines Inc. 
Crystal Mines resumed public mine tours 
and intended to seek State and Federal 
permits to convert the mine to a hazardous 
waste storage facility. 

At yearend, Pennwalt Corp. closed its 
chlorine and caustic soda production plant 
at Wyandotte as part of a major restruc- 
turing program. Established in 1850, the 
operation had employed about 950 persons. 

The Michigan DNR issued orders in 
March that would phase out all use of oil- 
field brine for dust and ice control by 
January 1, 1988. Officials said that 40 of 
Michigan's 83 counties, as well as some 
townships, used oilfield brine for ice and 
dust control. The ruling followed a State 
report declaring that the brine contained 
traces of cancer-causing chemicals such as 
benzene, toluene, and xylene. 

Sand and Gravel.—Construction.—Con- 
struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
even-numbered years only; therefore, this 
chapter contains only estimates for 1985. 
Data for odd-numbered years are based on 
annual company estimates made before 
yearend. 

Construction sand and gravel production 
in 1985 was estimated at 38 million short 
tons, or about 5% over 1984 levels. The 
increase can be attributed to the continuing 
high construction activity. 

American Aggregates continued its legal 
fight with Highland Township, Oakland 
County, which began in 1977 over American 
Aggregates attempt to have an 824-acre 
parcel it owned zoned for sand and gravel 
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extraction. A circuit court judge had ruled 
in favor of the township, stressing increased 
traffic, noise, decreased property values, 
and impacts on the township's property tax 
base. American Aggregates challenged the 
ruling in the Michigan Court of Appeals. A 
ruling on the case was expected in 1986. 

Industrial.—Michigan ranked second in 
industria] sand output, following Illinois, 
the Nation's leading producer. Production 
dropped about 2%, reflecting lighter de- 
mand by the foundry, glass, and oil mar- 
kets. Average value of sales dropped almost 
22% because of declines in the price of sand 
for nearly all use categories. The largest 
percentage of industrial sand produced in 
the State was for foundry use. Eight compa- 
nies mined sand at 12 locations in 8 coun- 
ties. Ottawa and Berrien Counties, respec- 
tively, led the State's production, account- 
ing for nearly one-half of the total. Most of 
the State's industrial sand was shipped to 
consumers by truck. 

Sand Products Corp. reached a milestone 
in September when the first Great Lakes 
freighter arrived to receive a load of sand at 
its operations in Brevort, Mackinac County. 
The company had been developing the site 
since 1965 to process and ship sand to 
foundries in the lower Great Lakes region. 
The company had spent several million 
dollars to develop the sand mine, processing 
plant, storage facilities, and shipping termi- 
nal. Twelve persons were employed at the 
Brevort Mine. 
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Slag—Iron and Steel.—Michigan contin- 
ued to rank fourth nationally in sales of 
processed iron and steel slag. Edward C. 
Levy Co. processed slag in Wayne County 
from the steel mills of McLouth Steel Prod- 
ucts Corp.; the Great Lakes Steel Div. of 
National Steel Corp., and Rouge Steel. Most 
of the processed slag was sold for road base 
and fill material; lesser quantities were sold 
for concrete aggregate, asphaltic concrete 
aggregate, and lightweight concrete aggre- 
gate. Miscellaneous uses, listed in order of 
quantities used, were for concrete products, 
roofing, pozzolanic cement manufacture, 
mineral wool, and railroad ballast. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; the 1984 chapter gave estimates. 
Data for even-numbered years are based on 
annual company estimates made before 
yearend. 

Crushed.—Nationally, Michigan ranked 
15th of 49 States in crushed stone produc- 
tion. Production and value increased 9% 
and 4%, respectively. Crushed stone was 
mined by 29 companies in 21 counties at 36 
quarries. Limestone and dolomite account- 
ed for more than 99% of all sales. Small 
quantities of marl and traprock were pro- 
duced. Quarries in Chippewa, Mackinac, 
and Schoolcraft Counties of the Upper 
Peninsula and Alpena, Charlevoix, and 
Presque Isle Counties in the northern Low- 
er Peninsula accounted for 78% of the 
State's total production. 


Table 7.—Michigan: Crushed stone! sold or used by producers in 1985, by use 
(Thousand short tons and thousand dollars) 


Use 
Coarse aggregate (+ 1-1/2 inch): 


Riprap and jetty stone ________________-___- 
ilter stone — — —- —— —- — — - - Lt 


oncrete aggregate, 
Bituminous aggregate, coar ae 
i tment aggregate 


Bituminous surface-trea 


Railroad ballast 
Fine aggregate (-3/8 inch): 
Stone sand, con 


Flux r i Be 7;2mdv ð v ee 


Special 


Other unspecifieds]ſd]l LLL LL Lc 


Quantity Value 

JJC ( 6 240 

Enc cuu eie 500 1,959 
VEIA LAIENE SORS wn Ore eT 1,596 4,685 
P E OE een ere nee 394 1,211 
fe ks hates 648 2,423 
ae ake eae K 617 2,164 
E EAEE Og E EE 85 216 
dd 8 507 1,528 
CE TRO 6 225 508 
JJ aN at Sa fat ope Sn 2,966 6,756 
OE Sat ees tie en en Vee EN d 1,229 4,953 
ee a eo 8 664 2,100 
2 C 444 1.759 
BECKER TNR MEME Ieee NEN: 6,146 14,250 
ten $A eens ee ee cote E 5,801 18,222 
2322 ee a A 6,265 21,674 
eS ante ee 127 880 
eC NDERIT 2,233 10,261 
-—————— UH — 30,685 95,953 


1Includes limestone, dolomite, marl, traprock, and other crushed stone. 


3Includes stone used in terrazzo and ex 


posed aggregate, crusher run, and other construction p ; 


urposes 
Includes stone for chemical, disinfectant, waste material, poultry grit and mineral food, and other uses not listed. 
“Includes production reported without a breakdown by end use and estimates for nonrespondents. 
5Data may not add to totals shown because of independent rounding. 
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In 1985, the U.S. Bureau of Mines began 
compiling crushed stone production statis- 
tics by districts for some States. Table 8 
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presents end-use data for crushed stone 
produced in the three Michigan districts 
that are outlined in figure 2. 


Table 8.—Michigan: Crushed stone sold or used by producers in 1985, by use and district 
(Thousand short tons and thousand dollars) 


Use District 1 District 2 District 3 

Quantity Value Quantity Value Quantity Value 

Coarse aggregate (+ 1-1/2 inch) 401 1,762 276 7 62 349 
Coarse aggregate, — ce 600 2,306 1,470 3,576 1,184 4,601 
Fine aggregate (-3/8 inch) |... 614 1,844 117 14 84 256 
Combined coarse and fine aggregates — _ — 292 1,009 3,131 6,798 1,336 5,603 
Other construction es NS NON ENT 100 400 
Agricultural limes tone 227 731 E — 217 1,028 
Cement manufacture 8 nets 5,008 10,654 1,188 9,596 
Lime manufacture W W W W xam S 
Flux store W W W W im RE. 
Chemical stone W W ae P = a 
Other miscellaneous 3,728 14,268 8,441 25,933 21 75 
Other unspecified! ______________ 56 84 78 237 2.099 9,940 
J%%%0C—1ti 88 5,918 22,004 18,521 48,100 26,246 25,848 


W Withheld to avoid disclosing individual company proprietary data; included with “Other miscellaneous.” 
1Includes production reported without a breakdown by end use and estimates for nonrespondents. 
*Data do not add to total shown because of independent rounding. 


In October, Bethlehem announced it 
would put up for sale its subsidiary, Drum- 
mond Dolomite, with quarry operations on 
Drummond Island. About 86 persons were 
employed at the operation, which had been 
in existence for 40 years. Operations were to 
continue with no change in plans for the 
regular winter shutdown and reopening in 
midspring 1986. 

Dimension.—Onaway Stone Co. and In- 
wood Stone Products Co. quarried limestone 
in Presque Isle and Schoolcraft Counties, 
respectively, that was sold primarily for 
building and other construction uses. Sand- 
Stone was produced at Jude Stone Quarry in 
Jackson County for curbing use. 

Sulfur (Recovered).—Byproduct sulfur, 
16% less than in 1984, was recovered at the 
petroleum refining operations of Marathon 
Oil Corp. in Wayne County and Shell West- 
ern E&P Inc. in Manistee County. Average 
value per metric ton of sulfur sold increased 
$27.08. Most of the sulfur recovered was 
used in the manufacture of sulfuric acid. 
Total Petroleum Inc. did not report sulfur 
recovery from its refinery in Gratiot County 
in 1985. 

Vermiculite (Exfoliated).—W. R. Grace 
& Co. exfoliated crude vermiculite shipped 
in from other States. Sales increased about 
3% during 1985. Value per short ton in- 
creased about 8% or $15.60. In order of 
quantity of sales, vermiculite was used for 
agricultural purposes, block insulation, fire- 
proofing, loose-fill insulation, and concrete 
and plaster aggregates. 


METALS 


Abrasives (Manufactured).—Steel shot 
and grit were manufactured by three com- 
panies: Abrasive Materials Inc. at Hillsdale, 
Hillsdale County; Ervin Industries Inc. at 
Adrian, Lenawee County; and Metaltec 
Steel Abrasives Co. at Canton, Wayne Coun- 
ty. Abrasive Materials was the lone produc- 
er of cut wire shot. Steel shot and grit sales 
declined about 4%, whereas cut wire shot 
sales increased 28%. Manufactured abra- 
sives were used primarily by the automo- 
tive, foundry, and steel industries. 

Copper, Gold, and Silver.—Production at 
White Pine copper mine in the Upper Pe- 
ninsula began on November 25, the first 
time in 3 years, when an 11-worker crew 
began mining after several weeks of train- 
ing and mine preparation. About 250 work- 
ers were on the payroll at that time. The 
mine had been purchased by Northern Cop- 
per earlier in the month from Echo Bay 
Mines of Alberta, Canada. Northern Cop- 
per, a company formed as a vehicle for 
purchasing the mine, consisted of former 
mine executives, laid-off employees, and 
members of the local United Steelworkers 
of America Union. The company will oper- 
ate under the name Copper Range, a name 
the mining operation has been historically 
identified with. Echo Bay Mines purchased 
Copper Range from Louisiana Land and 
Exploration in January. 

The union mine workers signed a 5-year 
contract that put the average wage at $8.50 
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per hour, about $3.00 per hour below the 
average wage for all miners. The contract 
called for miners to work under an incen- 
tive system that included bimonthly pay for 
above-average production, profit sharing 
when the mine began making money, and 
an employee stock ownership plan that 
owned 70% of the operation. This level of 
Stock ownership will go down to 50% when 
Stock is sold on the open market. 

The mine smelter was to start up in early 
1986 when mine production reached levels 
that could sustain its operation. Expected to 
produce 60,000 tons of copper and 1.3 mil- 
lion troy ounces of silver per year, the mine 
had about 39 years of reserves. 

In 1985, about 4,900 troy ounces of gold 
and 3,300 ounces of silver were sold from 
Callahan Mining's Ropes gold mine near 
Ishpeming.* This gold production was the 
first credited to Michigan since 1937 when 
less than 100 ounces of gold was sold. 
Production had been reported in the years 
spanning 1887-1901, 1933-34, and 1937. 
According to Government records, which 
date back to 1845, cumulative gold produc- 
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tion in Michigan was 33,417 ounces up to 
1985. 

Silver production had not been reported 
in the State since 1982 when the White Pine 
copper mine suspended operations. 

On October 18, Callahan Mining held an 
official dedication ceremony for its Ropes 
gold mining complex. The company began 
developing the mining complex in 1983 and 
was expected to have a total investment of 
about $23 million when a new shaft on the 
property is completed in 1986. The first doré 
bullion from the property was poured on 
September 20. 

Iron Ore.—Michigan continued to rank 
second, behind Minnesota, in iron ore ship- 
ments. Taconite shipments from Cleveland- 
Cliffs’ operations on the Marquette Range 
declined about 5% during the year, as the 
steel industry continued to suffer from low 
demand and competition from foreign im- 
ports. As in the past several years, 
Cleveland-Cliffs’ Empire and Tilden Mines 
were the only active taconite operations in 
Michigan, operating at 86% and 70% capac- 
ity, respectively. 


Table 9.—Michigan: Usable iron ore! produced (direct shipping and all forms 
of concentrates), by range 


(Thousand long tons, gross weight, unless otherwise specified) 


Total 
E hae Gross weight 
Year sos heat oe oe 
Iron 
Ore content 
content (percent) 
185419800. 507, 606 316,157 2249 625 1,073,388 NA NA 
1981.2 TTT 15,508 15 zx 15,588 10,020 64.3 
1962 ee ee 6,874 Et ua: 6,874 4,426 64.4 
; ed rs 9,389 ae ges 9,339 6,024 64.5 
Del- te eee EO CNP 12,982 E aot 2,982 8,914 64.5 
1985... o a 12,479 ETYM e 12,479 8,052 64.5 
Total 2c A 564,788 3316,232 3249,625 1,130,645 NA NA 
NA Not available. 


1 after 1905 of iron ore containing 596 or more manganese. 


No production after 1979. 
*Distribution by range partly estimated before 1906. 


The Empire Mine was shut down for 7 
weeks beginning September 1 because two 
partners in the operation, LTV Steel Corp. 
and Inland Steel Co., were unable to handle 
the ore they had originally been scheduled 
to receive. The Tilden Mine was shut down 
for approximately 1-1/2 months beginning 
on June 15, after a major fire partly de- 
stroyed the pellet plant’s main conveyor 
System. 

Iron and Steel.—Michigan ranked fourth 
of 11 States in pig iron shipments. Ship- 


ments were about 4.8 million short tons in 
1985, compared with 5.1 million tons in 
1984, a decline of nearly 6%. The steel 
industry continued to invest in new technol- 
ogy and to cut costs in an effort to battle 
foreign imports and maintain customers. 
McLouth Steel completed its $50 million 
capital-investment program by installing a 
new computer for its hot-strip mill and an 
external iron desulfurizer for its blast fur- 
nace to produce cleaner steel. The firm also 
completed a major rebuild of its electrical 
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furnaces and installed a new metallurgical 
station. 

National Steel announced that it would 
upgrade its Great Lakes Steel Div. mill in 
Detroit by installing a second continuous 
caster, a ladle metallurgy system, and other 
support facilities. To be completed in mid- 
1987, the caster will be a two-strand unit 
with an annual capacity of 2.2 million short 
tons. 

Ford Motor Co. officials announced that 
they would put their Rouge Steel facility up 
for sale because of steel industry overca- 
pacity and problems and losses the firm was 
suffering on its steel operations. The plant 
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had been offered for sale in 1983, but talks 
with a Japanese consortium interested in 
purchasing the plant were suspended. 


uet Mineral Officer, Bureau of Mines, Minneapolis, 


Editorial assistant, Bureau of Mines, Minneapolis, MN. 
555 Iron Co. 1985 Annual Report. P. 6. 
Mi Natural Resources Commission nda, 
9 Commission, May 15-17, 1985. P. 
SThe Mining Journal uette, MD. Dow To Close 
Brine Well Network. May 4, 1985. 
aoe Free Press. Dow Plans To Cut 2,500. Nov. 20, 


Evening News (Monroe, MI). Dundee Cement Co., 
Union Still at Odds. Sept. 4, 1985. 
*Martin Marietta Corp. 1985 Annual Report. P. 12. 
Mining Corp. 1985 Annual Report. P. 5. 
10Work cited in footnote 3. 


Table 10.—Principal producers 


See footnotes at end of table. 


Commodity and company Address Type of activity County 
Cement: 
Aetna Cement Corp., a subsidiary of Box 80 Grinding plant Bay 
Lake Ontario Cement Ltd. Essexville, MI 48732 
Dundee Cement Co., a division of Box 122 Quarry, clay pit, plant Monroe 
"Wr dam Financiere Glaris Dundee, MI 48131 
Medusa Cement Co., Medusa Corp., a Box 5668 ur and plant Charlevoix 
subsidiary of Crane Co.? Cleveland, OH 44101 Tee Antrim 
National Gypsum Co., 3 Cement 4000 Town Center Quis clay pit, plant Alpena. 
Div. Suite 2000 
Southfield, MI 48075 
St. aret Peerless Cement Co, a divi- 9333 Dearborn St. Plànt.— 222522. Wayne 
sion of St. Marys Cement Ltd. Detroit, MI 48209 
rand Ledge Clay Products Co Box 66 Clay pits and plant Clinton and 
Grand , MI 48131 Eaton. 
F. W. Ritter Sons o 12670 North Dixie Hwy. Clay pit and plant Monroe. 
js " sip Rockwood, MI 48179 M 5 
Charles J. Rogers Inne x 3080 . ayne 
Melvindale, MI 48122 
U.S. Brick Co., Mi Div., a sub- 8820 Serr Rd. Clay pit and plant Shiawassee. 
a sidiary of Canada Brick Co. Corunna, MI 48817 
p 
Copper Range Cod Box 100 Underground mine, Ontonagon. 
ii White Pine, MI 49971 concentrator, 
ddi smelter, refinery. 
Callahan Mining Corp. 6245 North 24th St. Underground mine and Marquette 
TOP Phoenix, AZ 85016 mill. 
G : 
Domtar Industries Inc... Box 1670 Underground mine and Kent. 
Grand Rapids, MI 49501 plant. 
Georgia-Pacific Corp 133 Peachtree St., NE CC Do. 
Atlanta, GA 30303 
Michigan Gypsum CC0o0o Box 6280 Open pit mine Iosco. 
National G co I Rexford Rd Ope d Do 
ational Gypsum COo 0 ; n pit mine an ; 
Charlotte, NC 28211 lant. 
USG cord 101 South Wacker Dr. n pit mine Do. 
Chicago, IL 60606 | Plant Wayne. 
Mie * 504 Spruce St. Ope d Marq 
eveland-Cliffs Iron Co. ... __ _ pru n pit mines an uette 
l MI 49849 plants. 
Iron and steel: 
McLouth Steel Products Cord 300 South Livernois Ave. Plant.. --------- Wayne. 
Detroit, MI 48217 
National Steel Corp., Great Lakes Tecumseh Rd. pa enana Do. 
Steel Div. Ecorse, MI 48229 
Rouge Steel Co., a subsidiary of Ford 3001 Miller Rd. Za pte se x Do. 
SE Motor Co. Dearborn, MI 48121 
Detroit Lime Co., a subsidiary of 9300 Dix Ave. SIUE" e RR Do. 
Edward C. Co. Dearborn, MI 48120 
The Dow Chemical Co., Ludington Div 2020 Dow Center 33 8 Mason. 
Midland, MI 48640 
Marblehead Lime Co., a division of 300 West Washington St. Plants Wayne. 
General . rp. Chicago, IL 60606 
Michigan Sugar COo Box 1348 Wi 5 53 | een ee mee Huron, 
w, MI 4860 Saginaw, 
Sanilac, 
Tuscola. 
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Table 10.—Principal producers —Continued 


Commodity and company 


Holloway Sand & Gravel Co. Inc 


Eas soe e fog 
Lyon Sand & Gravel Co- 


Milford Sand & Gravel Co 
Bill Smith Sand & Gravel Inc 


Industrial: 


Construction Aggregates Corp 
Manley Bros. of Indiana Ine 


See footnotes at end of table. 


Add Type of activit 
9551 Krouse and plant 
Ovid, MI 48866 is 
9698 Coleman Rd. F 
Lys den d 
25800 Rd. 33 
New Hudson, MI 48165 
2018 South An Blvd. Bogs and plant 
Fort Wa IN 
Box mtb cot 
Houston, TX 77266 
Box 458 Plant 
101 South Wacker Dr Ss AO tat 
, IL 60606 

2020 Dow Center Brine wells and plants 
Midland, MI 48640 
Executive Plaza II Brine wells and plant 
Hunt V. ; MD 21080 
110 North Wacker Dr 5350 
Chicago, IL 60606 
916 South Riverside Ses MOO ies Sat 
St. Clair, MI 48079 
110 North Wacker Dr ec SO eee tae 
Chicago, IL 60606 

wer 160 Pits and plants... 
Greenville, OH 45381 
Box 1468 OUR. NEUEN rs 

w, MI 48605 

Wixom Rd. PNE. MERIDIEN 
Wixom, MI 48096 
8800 Dix Ave 33 
Detroit, MI 
MENE”. te LV Shoe ia Luc dg PEES EAE tci 
Box 23 3 
Otsego, MI 49078 
5800 7 
Ypsilanti, MI 48197 
1055 North Shore F 
Benton Harbor, MI 49022 
Bor ui FF 
Ben Ess Pit and plant 
Chesterton, IN 46804 
Box 1209 Pits and plants 
<er- a MEANS 

5 Pit and plant 
Ottawa, IL 61350 
1988 First National Bldg cc acl 
Detroit, MI 
Box 6280 Pits and plants 

inaw, MI 48603 

Elm St. Pit and plant 
New Canaan, CT 06840 
8800 Dix Ave. Plant 
Detroit, MI 48209 
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Table 10.— Principal producers —Continued 
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Commodity and company Address Type of activity County 
Stone: 
Crushed: 
Drummond Dolomite Inc Martin T Quarry and plant Chi 
48 ower REM ppewa. 
division of Bethlehem Bethlehem, PA 18016 
Inland Lime & Stone Co. a Gulliver, MI 49840__- Quarries and plants Mackinac and 
division of Inland Schoolcraft. 
Presque Isle Corn Box 426 Quarry and plant Presque Isle 
Alpena, MI 49707 
Rockwood Stone Inc Box 118 Quarries and plants Monroe and 
Rockwood, MI 48173 Wayne. 
6 Rogers City, MI 49779 unco ccc ecc ue Mackinac and 
igan Limestone r- Presque 
ations. Isle. 
Marl: 
Poehlman & Son Route 2 PE. Cass. 
Cassopolis, MI 49031 
Houghton County Road Box 269 Quarries and plant Houghton 
i : Hancock, MI 49930 
Dimension: 
Inwood Stone Products Co Quarry... ...-- Schoolcraft. 
Cooks, MI 49817 
Onaway Stone Oo 715 Three Mile Rd 3 Presque Isle 
Traverse City, MI 49684 
Sandstone: 
Jude Stone Quarry Co 888 Austin Rd. 0 oe eo Jackson. 
Napoleon, MI 49261 
Sulfur (recovered): 
Marathon Oil Corp 1800 South Fort St. Elemental sulfur re- Wayne. 
Detroit, MI 48217 as a byprod- 
uct of oil refining. 
Shell Western E&P Ine Box 1523 ico OS ce he Manistee. 
Houston, TX 77251 
M "does ad 62 Whittemore A Processing plant W 
race & xo ve. plant ayne. 
Cambridge, MA 02140 
1 Alao clays. 
2 Also crushed limestone 
3 Alao silver. 
Also iron oxide pi 


pigments. 


Digitized by Google 


The Mineral Industry of 
Minnesota 


This chapter has been prepared under a Memorandum of Understanding between the 


ureau of Mines, 


U.S. Department of the Interior, and the Mineral Resources Research 


Center, University of Minnesota, for collecting information on all nonfuel minerals. 


By James J. Hil and Wanda J. West? 


Minnesota's nonfuel mineral production 
was valued at $1.5 billion in 1985, down 
about 8% compared with the $1.7 billion 
value reported in 1984. Most of the decline 
was attributable to the $131.2 million drop 
in value of iron ore shipments. Lime and 
crushed stone production values also declin- 
ed in 1985. For the first time since 1913, no 
shipments of manganiferous iron ore from 
the Cuyuna Range were reported. Value of 


sales increased for clays, peat, construction 
and industrial sand and gravel, and dimen- 
sion stone. Minnesota ranked fifth among 
the States in value of nonfuel mineral 
production, accounting for nearly 7% of the 
U.S. total. The State ranked 1st in iron ore 
production, 6th in sales of peat, and 10th in 
sales of both construction sand and gravel 
and dimension stone. 


Table 1.—Nonfuel mineral production in Minnesota! 


1984 1985 
Mineral Value : Value 
Quantity (thousands) Quantity (thousands) 
jJjJCCͥͥæ᷑0çdn y d te ERROR NON E NA $5 NA 

Iron ore (usable). _ . — — — — thousand long tons, gross Te E 85,602 1,561,516 34,977 1,430,853 

US OFC ol ⁰· A tons 68, 019 W EU acum 

|, sp CEA é. . 8 thousand short tons... 24 W 84 1,720 
Send and gravel: 

MUS Lou lc nuls do- 22,612 49, 087 25, 000 55, 500 

mann ⅛²ꝛ y cec do- W 884 16,910 

Jö; nee Lun ue LED do. - *8.900 e25 800 1,156 22,601 

Dimension . ~~... ~~~ *39 *13,369 37 13,598 

Combined value of clays, lime, and values indicated by symbol W XX 26,470 XX 7,271 

hs, ©. | | nee ne lee s uL LLLA ELSE Le E XX 1,676,247 xx 1,547,958 


“Estimated. NA Not available. 


“Combined value” figure. XX Not appli 


Lt races to avoid disclosing company proprietary data; value included with 


Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
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Table 2.—Nonfuel minerals produced in Minnesota in 1984, by county! 


County Minerals produced in order of value 
Alk eee ae ee RD UE EE ERES a Pte PTE ERENT | Seo EIN a Fe TE Peat, sand and gravel (construction). 
Anoka x dd Ae OIE EU Enea Sand and gravel (construction). 
7 ie 1 o oL S ue ahi oa ays, RU 8 Do. 
Beltrami ͥ ³ ³ ͤꝗAVMAAA euer cu e 8 Do. 
/// AAV OR Aa Se a Oe ee Do. 
Blue Earth- a. ee . RR Bee eee Do. 
PCC] ae ees 88 Clays, sand and gravel (construction). 
a na sar a a d A ed LOL Peat, sand and gravel (construction). 
Caner Sce n ar eg S t Sand and gravel (construction). 
Chippewas v .. E EU I Do. 
DDEWR A o LI ⁰¶⁰A⁰⁰ AAA : 
Chiao- eoe D ee a i S I Do. 
<a eon nen eL dd ͥ⁰ͤͥdd t LEE Lime, sand and gravel (construction). 
Clearwater 2222.52 m au ee EE S LE Sand and gravel (construction). 
(unl ace dd Do. 
Cottonwood 1c eu oae sueco maus Do. | 
Wing. Use E ua tC cc DL ELEME Sand and — (construction), manga- 
niferous ore. 
7) Se eec ie E e: SD ADO gravel (construction). 
Do url MINIM "Tr Do 
))JJôööõͤ ³o³AVͥſ ENS CO EOD ED CN CIC mt 8 Do 
Go0dhUB. o a LI ⅛¾² IC ⁰ etc LE Do 
Ef Se Se ee Do 
T ⁰ Pe Se ee oe he ete Do 
Hübbard -snaa ee a ͥ⁰ę7mt mtr rg Pa eo E Do. 
AET e. eR ³ a ³ĩ· mts .. 8 Iron ore, sand ano gravel (construction). 
JACK a Du K T Le aD Sand and gra vel (construction). 
Kandiyohr ß cute eee sid esi Lee e eee eue Do 
Kitione ue nee hec eS n x ues Do 
Koochiching Mec y Do 
Lac qui Par JJ 8 = 
Lake of the Woods 2 Le Do. 
CC C ha ar y ec Sand (industrial), sand and gravel (con- 
struction). 
Lincolfied- nes ·˙ ee re ee RI E Sand and gravel (construction). 
DON ß. tt aire a) Do. 
Pos hn a a aah a ne IE NO 8 Do. 
, e -r Do. 
, ß ß E Do. 
J dꝙdſAZZZaWWWV D E cL Do. 
Meeker e ²² s 8 Do. 
lh;ũſũ ĩðK d ee ee cs Do. 
MOFTISOD. ————— jd ³˙³àààà. tu t E es E Do. 
MOWOE Sn dd eet LE Do. 
Müra- — o ri oL EL y y ⁰⁰y y A E Do. 
JJ sc enel E e oc i d teh Le CT Do. 
FFP cuiu I AL euet v LP iE ÉD 
Otter Tall «nune ß mts LI 8 Sand and gravel (construction), peat. 
Fü, eise Oe EL LL Sand and gravel (construction). 
Pine. EE eru ar LA y LR Do. 
Polk eed tcc ß et Lime, sand and idee (construction). 
1%ô˙ö%; ⅛ d ͥͤ mm; . m Sand Send ang gravel (construction). 
Ramay -ou oeaan y mts 6 8 
Ród a . 0 y y e hee ge Do 
Redwood ucl nag a nale Eos i cha el ct Clays, sand and gravel (construction). 
Renville o. ꝗ ⁵ ũ .f Ribera. x Lime, sand and gravel (construction). 
||. BERNER NR t x RES Sand and gravel (construction). 
PP ffhhhhhhyhõ 88 Do. 
77/ͤÜ»’ẽ ⅛ AA.. 7² . ⁰ dd d Do. 
C ²˙“˙ñð. ²³¹ꝛA ⁰.- hv ⁊ mw ⁵⁰⁰ 8 Iron n sand and gravel (construction), 
OE ciere ee s s b Lee nr ue Le LM Send. (industrial), sand and gravel (con- 
- struction). 
Sehr,”, aa Aaa Sand and gravel (construction). 
ÄÜ ou nto Add y i eu Do. 
J) ³ĩðVas „m H Do. 
ll^. MEME !!))!!! 88 Do. 
SSCS VON ſ00ſ0 LE et e ĩð2id 88 Do. 
SWilbu i f t e cir Do. 
Todd a a de UI Le e Do. 
EJJJ0·Ü˙Ü5tQ :..:. a i LLL ys CELL. Do. 
WAdeDa car k Do. 
Washinplon eorum LM 8 oe and gravel (construction), sand (in- 
Won i es oe Se Merula Sand and gravel (construction). 
JJJJJöÜ˙6 x ea hata une ul Do. 
J/J/%%/%%%S%%%Cĩſ0ùͥꝙàↄů́— I yy Do 
Wright coc f d yy y y Do 
Yellow Medicine .. 5 22 44444 Do. 
Undistributed* ___________________________ ccs 222a Stone (crushed and dimension), gem 
Stones. 


No production of nonfuel mineral commodities was reported for counties not listed. 
2Data not available by county for minerals listed. 
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Table 3.—Indicators of Minnesota business activity 


1983" 1984 1985P 
EE hen and labor force, annual average: 
ulation-— — o zu ime ee ee e thousands 4.145 4.163 4.193 
Total civilian labor force _-—----------------------——— do... 2,176 2,229 2,234 
Unemploymenitinnullul „„ percent 8.2 6.3 6.0 
Employment (non agricultural). 
Mining total thousands 8.4 9.4 8.3 
Metal mining do 6.5 7.4 6.4 
Nonmetallic minerals except fuel do____ 1.5 1.6 W 
Manufacturing total - - - - - - -- -------------—-——- do- 346.3 373.7 374.9 
Primary metal industries do- 5.5 6.3 6.2 
Stone, clay, and glass produets ss do 8.5 8.5 7.7 
Chemicals and allied products? ? do... 1.6 8.1 8.6 
cen and coal products 9 do... 1.7 1.6 1.6 
c oe he do— 60.4 67.6 71.0 
ration and public utilities do- 92.8 96.9 98.7 
Wholesale and retail trade do— 430.3 455.8 466.9 
ce, insurance, real estate do- 101.2 106.1 110.8 
S/ ³Ü¹ ¹iꝛ q E AAN è W y e E do. ... 392.4 416.6 484.0 
Government and government enterprises do... 286.6 293.1 801.5 
Total: ccm s cA LM E do- 1,718.4 1,819.8 1,866.1 
Personal income: 
Ota] s roe th Lu ee millions $49,919 $51,128 $59,068 
Pér capita at Dh es ee ue es 8 $12,043 $18,385 $14,087 
Hours and earnings: 
Total average weekly hours, production workers 39.7 40.3 40.3 
Mining and quarrying’ 2222222 pote teens n ee 35.1 38.5 39.4 
JJ ⁵ↄðvddͤ ĩ³ Ad ĩð v 88 33.5 37.4 38.5 
Total 8 hourly earnings, production workertr $9.6 $9.8 $10.0 
Mining and quarrying? _______________________-_-___ $12.23 $12.94 $12.96 
Metal mining ggg „„ $13.22 $13.82 $13.84 
Earnings by industry 
Fumnconee millions $406 $1,396 $1,236 
o e do.--- 884 44883 897 
Mining apa Ee j) ⁵⁵ͤ9! SR EM o- 
MET EE EEEE E AE E PRO MES do- 3211 3242 3218 
N etaed minerals petah f/ oOo... $41 $47 $49 
Manufacturing total — —- - ---------------------—- do— 39,044 310,136 310,692 
i metal industries do—— $151 $185 $182 
Stone, clay, and products ________________- do... $200 $214 $212 
emicals and allied producta. JJ ents C do... $209 $241 $251 
Petroleum and coal products _____.-.---------- do... $12 $72 $73 
Construction... a eee Se do— 32,132 32,517 $2,665 
Transportation and public utilities do... 2,928 223 $3,386 
Wholesale and tade o o uuo 8 do $6,616 $7,274 $7,648 
Finance, insurance, real estate do_ ___ $2,293 $2,488 $2,863 
OPV CCG i i es do... $1,222 $8,098 18134 
Government and government enterprises do— 35,313 $5,185 ,184 
Construction activity: 
Number of private and public residential units authorized* S 24,810 26,698 28,611 
Value of nonresidential construction ss millions 81, 045.8 $1,311.6 $1,441.5 
Value of State road contract awards do 3272.0 $262. $433.8 
Shipments of portland and masonry cement to and within the State® 
thousand short tons 1,162 1,213 1,459 
Nonfuel mineral production value: 
Total crude mineral value ______§_________________ millions 31.455. 0 $1,676.2 $1,548.0 
Value per capita |... LLL „ „„ $351 $403 $369 


1Preliminary. "Revised. W Withheld to avoid disclosing company proprietary data. 
3 of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 


Minnesota Department of Economic Security. 

Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 
*1983 data based upon 16,000-place sample; 1984 and 1985 data based upon 17,000-place sample. 

5Has no cement-producing plants. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines. 
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Figure 1.—Value of iron ore shipments and total value of nonfuel mineral production in 
Minnesota. 


Trends and Developments.—Minnesota’s 
taconite industry continued to suffer cut- 
backs and layoffs because of plant overca- 
pacity and weak demand for U.S. steel 
products that in part were supplanted by 
lower cost foreign imports. All taconite 
companies operating on the Mesabi Range 
experienced some downtime, either for 
maintenance or because of the need to 
adjust inventories to meet the demands of 
steel company partners. 

Butler Taconite Co. in Nashwauk was 
permanently closed on June 29 after one of 
its co-owners, Wheeling-Pittsburgh Steel 
Corp. (W-P), filed for protection under chap- 
ter 11 of the Federal bankruptcy law on 
April 16. The Butler operation, which had 
employed 450 workers and had an annual 
capacity of 2.7 million long tons of pellets, 


was jointly owned by W-P (24.5%), Inland 


Steel Co. (38%), and M. A. Hanna Co. 
(37.5%), which also managed the project. 

In February, the State of Minnesota, 
United States Steel Corp. (USS), and Korf 
Engineering GmbH of the Federal Republic 
of Germany applied for $94.8 million in 
Federal grants and loans to finance a dem- 
onstration plant to produce up to 300,000 


short tons of high-purity iron per year 
through a coal reduction process developed 
by Korf and Voest-Alpine AG of Austria. 
The plant, which was to be near USS' 
Minntac plant in Mountain Iron, would use 
taconite from Minnesota sources and do- 
mestic coal instead of coke to produce mol- 
ten iron at lower costs with less air and 
water pollution than conventional methods. 
Korf tested the process in November 1984 at 
its plant in Kehl, Federal Republic of Ger- 
many, with 3,000 tons of taconite from the 
Minntac plant and coal from West Virginia 
and successfully produced 750 tons of direct- 
reduced iron. A response to the proposal, 
which had been submitted to the U.S. De- 
partment of Energy under its Clean Coal 
Technology Program, was expected in 1986. 
_ Development work on another ironmak- 
ing process continued during 1985. The 
Mesabi Metal project, supported by Pick- 
ands Mather & Co., Westinghouse Electric 
Corp., Minnesota Power, and State funds 
provided through the Iron Range Resources 
& Rehabilitation Board (IRRRB), was test- 
ing a new “plasma smelting” process to 
produce molten metal using Minnesota iron 
ore concentrates and domestic coal or peat. 
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Figure 2.— Principal mineral producing localities in Minnesota. 


Three phases of the five-phase project were 
completed by the end of 1985. Phase 1 
confirmed the technology for making pig 
iron; phase 2 developed the technology for 
low-carbon products; and phase 3 determin- 
ed equipment operability as related to pro- 
duction rate, performance, and operat- 
ing specifications. The next phases of the 
project were to be feasibility studies for the 
development of a 100,000-short-ton-per-year 
semicommercial demonstration plant in- 
tended to lead to the technology for scaleup 
to a 400,000-ton commercial plant in 1988- 
90.* 

Demand for aggregate products was spot- 
ty during 1985. The northern part of the 


State, especially the iron range, remained 
relatively dormant because of economic con- 
ditions in the iron mining industry and a 
decline in construction activity. The south- 
ern part of the State experienced problems 
because of the poor farm economy. When 
agriculture is depressed, farmers make few, 
if any, property improvements and spend 
very little in nearby communities, which in 
turn, put all possible civic expenditures on 
“hold.” 

A bright spot in the aggregate demand 
picture was the Twin Cities metropolitan 
area. The value of building permits issued 
in the seven-county area hit an all-time 
high—$2.6 billion—setting a record high for 
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the third consecutive year. This was a 24% 
increase over 1984's record high of $2.1 
billion. Permit values for all types of hous- 
ing increased 18% over 1984 values, to $1.3 
billion. The value of permits for commercial 
construction jumped 37% from 1984 to 1985, 
for a total of $535 million. New industrial 
construction increased 46% for a total value 
of $225 million, making 1985 the second 
highest year on record for industrial con- 
struction.* 

In response to a concern for future avail- 
ability of aggregates in the expanding Twin 
Cities area, the 1984 State legislature 
established an advisory committee on ag- 
gregate resources for the seven-county met- 
ropolitan area. The 15-member committee 
consisted of representatives of the aggre- 
gate industry, local governments, citizens, 
the Metropolitan Council, and the commis- 
sioners of the Departments of Natural Re- 
sources and Transportation. The committee 
was charged to determine (1) the sufficiency 
of existing data on aggregate resources in 
the area, (2) the need to protect the re- 
sources and the level of protection, and (3) 
the method of such protection. Findings of 
the committee, presented to the legislature 
in late 1985, indicated an unencumbered 
aggregate resource of 4.6 billion tons, a 
magnitude not requiring legislation for 
broad-scale protection at the present time. 
The committee did recommend legislative 
actions that would assist local governments 
in developing standards in planning for 
mining and in regulating mining opera- 
tions. 

Employment. According to statistics 
published by the Minnesota Department of 
Economic Security, average annual employ- 
ment in the total mining sector declined 
nearly 11% compared with 1984 figures. 
Employment ranged from a low of 13,300 
workers in February to 18,000 workers in 
August and September. Average annual 
employment in metal mining dropped near- 
ly 14% in 1985. The number of workers 
ranged from a low of 4,000 in January to a 
high of 7,900 workers in April when all of 
the State’s taconite mines were on-stream. 
Average hourly wages for the total mining 
sector was $12.96, a very slight increase 
over 1984 wages. Wages in metal mining 
averaged $13.84 per hour, also a very slight 
increase over 1984 figures. The average 
number of weekly hours worked improved 
for both groups, 39.4 hours for total mining 
and 38.5 hours for metal mining. 

Exploration  Activities.—During 1985, 
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Minnesota held its ninth mineral lease sale 
for copper, nickel, and associated minerals, 
offering leases on 735,000 acres of land in 
seven counties in the northern part of the 
State. Leases were awarded to 14 mining 
companies and 1 individual on 68,515 acres 
of mineral rights in Aitkin, Carlton, Itasca, 
Koochiching, Lake, Pine, and St. Louis 
Counties. Kerr-McGee Corp. was awarded 
the largest number of leases (35) on 16,480 
acres of land. Normin Mining Co., a subsid- 
iary of Boise Cascade Corp., was awarded 
the second largest number of leases (83) 
covering 14,337 acres. Others awarded large 
lease holdings were Meridian Minerals Co. 
(9,586 acres) and Lehmann Exploration 
Management (6,748 acres). No lands within 
1-3/4 miles of the Voyageurs National Park 
were included because of concerns raised by 
the National Park Service and several envi- 
ronmental groups. 

The Federal Land Bank of St. Paul, a part 
of Farm Credit Services, began seeking bids 
on 3.2 million acres of mineral rights in 
Michigan, Minnesota, North Dakota, and 
Wisconsin in an effort to generate funds to 
alleviate income losses because of bad loans 
caused by the poor farm economy. The 
agency acquired the mineral rights through 
land foreclosures, and, when tracts of land 
were resold, retained 50% of the mineral 
rights. Offerings were made on 506,000 
acres of mineral rights in Minnesota, most- 
ly in the southeastern and east-central 
parts of the State. All bids received by the 
agency were found to be unsuitable. 

In June 1984, Transcontinent Oil of Den- 
ver had requested leases on about 350,000 
acres of land in the Superior National 
Forest as part of the wildcat oil play on the 
Midcontinent Rift that stretches from Kan- 
sas to Michigan. Near yearend, the compa- 
ny withdrew its request, citing poor results 
of preliminary exploration efforts and de- 
clining oil prices. 

Exploration activity in the State focused 
on copper-nickel, diamonds, and gold, with 
the major emphasis on gold. As many as 18 
companies were registerod in the State to 
conduct exploration drilling at some time 
during 1985. Seven companies actually 
drilled holes, completing 36 holes in 5 coun- 
ties for a total of 17,518 feet. The Depart- 
ment of Natural Resources (DNR) drilled 
five holes under its mineral potential evalu- 
ation program in three counties for a total 
of 6,467 feet. Table 4 summarizes drilling 
activity in 1985. 
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Table 4.—Minnesota: Exploration drilling in 1985, by county 


Number 
County of drill 
holes 

Aitkin 40m LL ees 3 
Crow Wing- —— ee 1 
ECG ——— eol A ͤ se 12 
Koochiching_ ___________~__________ 1 
Lake of the Woods 3 
Rose“““0lll IUE 3 
, v i S EE 18 
Total scura ³ĩð2 eh en are E ees 41 


Total 
1 Company or agency 
182 a Department of Natural Resources. 
5,091 Duval Corp. and Meridian Minerals Co. 
512 N ewmont Mining Corp. 
2,011 Houston Oil & Co. 
2,454 Houston Oil & Minerals Co. and Nosema 
LES 
1,625 Amoco erals Co., Kerr-McGee Co 
Minnesota Department of Natural 
sources, St. Joe Minerals Co. 
23,985 


Source: Minnesota Department of Natural Resources, Division of Minerals, Hibbing, MN. 


The DNR also drilled 19 holes totaling 
2,058.5 feet in its overburden sampling pro- 
gram during the year. Using a Rotasonic 
drill to recover relatively undisturbed sam- 
ples of overburden, the DNR tested 12 
locations in Koochiching County and " loca- 
tions in St. Louis County. Heavy minerals 
were concentrated from samples at various 
intervals in the core and analyzed for gold 
and other metals. Visible flakes of gold were 
observed in several of the samples. 

Researchers at the University of Minne- 
sota's Mineral Resources Research Center 
found significant levels of chromium and 
the pl&tinum-group metals (PGM) when 
reexamining core drilled into the Duluth 
Gabbro complex by a State mineral lessee 
several years ago on land about 10 miles 
southeast of Ely. The discovery was made in 
conjunction with DNR geologists in a min- 
eral potential evaluation project funded by 
the Minerals Division of the DNR. The 
study identified a 7-foot layer of rock at a 
depth of 2,400 feet containing 3.9% of chro- 
mium metal and peak PGM assays over 9 
grams per ton (0.27 troy ounce per ton). 
Although both levels of mineralization were 
below those presently being mined, the 
finds were deemed significant and were 
expected to stimulate further exploration 
activity. 

Legislation and Government Pro- 
grams.—Several pieces of legislation relat- 
ed to mining or mineral resources were 
enacted into law during 1985. Chapter 13 of 
the Laws of Minnesota 1985 provided funds 
for the following mineral-related projects: 

1. $1 million to the direct-reduction dem- 
onstration project of Korf, which was devel- 
oping a pilot project at the USS Minntac 


plant in Mountain Iron. The money was 
contingent upon a $1 million grant from 
non-State sources. 

2. $3.9 million the first year of the funded 
biennium budget and $3.95 million the sec- 
ond year to the DNR for minerals manage- 
ment, of which $200,000 per year was for 
copper-nickel test drilling, $160,000 for min- 
erals research, and $550,000 for direct-re- 
duction research. 

3. $645,700 the first year and $657,700 the 
second year for peat management, which 
included a temporary staff for peat develop- 
ment and a detailed peat survey, environ- 
mental monitoring, and reclamation field- 
work. 

4. $301,400 the first year and $301,500 the 
second year for mine land reclamation. The 
DNR and the IRRRB were directed to study 
the adequacy of present laws protecting the 
public from hazards of existing mining ex- 
cavations, open pits, shafts, or caves, and 
the law provided for fences, barriers, or 
notices posted around certain mining areas. 

5. $75,000 per year to the DNR-operated 
Hibbing Core Repository to conduct accel- 
erated analysis of mineral potential in the 
region. 

The law also contained language clearing 
the way for the IRRRB to sell Wilderness 
Valley Peat Farms near Zim to the Natural 
Resources Research Institute (NRRD at the 
University of Minnesota—Duluth. All State 
peat research will be coordinated by NRRI 
at the facility. 

Chapter 14, the Omnibus Tax Bill, under 
Article 10—Mining Tax, included measures 
that (1) provided that beginning with taxes 
payable in 1986, taconite production taxes 
would go directly to the eligible counties 
and to the IRRRB instead of through the 
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State's general fund; (2) eliminated the 1- 
cent production tax distribution to the State 
and provided for a production tax distribu- 
tion to townships having more than 75% of 
their January 2, 1982, assessed value in iron 
ore; (8) reduced the occupation and royalty 
tax rates on taconite and natural ores to 
14.5% on ores produced in 1986 and 14% on 
ores produced in 1987 and thereafter; and 
(4) allowed producers of natural iron ore to 
deduct property taxes paid on mine proper- 
ty in determining the taconite occupation 
tax due. 

Chapter 194 authorized municipalities to 
encourage and promote public and private 
development of mined underground space 
and contained regulations governing the 
use of the mined space. 

Chapter 300 made the following changes 
in the special tax laws: 

1. Clarified the computation of gross earn- 
ings tax for company-owned taconite rail- 
roads. 

2. Clarified labor credit procedures. 

3. Modified the taconite production tax 
distribution. 

4. Reduced occupation and royalty tax 
rates for ore. | 

5. Clarified the process of taconite aid 
guaranty phaseout. 

The Minnesota Geological Survey contin- 
ued its research programs on the State's 
geology and mineral and water resources. 
Quaternary geologic studies were ongoing 
in southeastern and central Minnesota. A 
project to evaluate the potential for subsur- 
face sedimentary manganese deposits in 
near-shore Cretaceous sedimentary rocks in 
the southwestern part of the State was 
initiated. Cretaceous strata on the iron 
range was also being remapped. Twenty-one 
shallow coreholes were drilled in the south- 
ern part of the Cuyuna Iron Range and 
westward along the trend of the Great 
Lakes Tectonic Zone to obtain basic geologic 
information that will be integrated in a 
map of the southern part of the Animikie 
Basin. The map was expected to be complet- 
ed in 1986. 

Mapping was initiated in one 7-1/2- 
minute quadrangle in the southern part of 
the Duluth Complex and in several quad- 
rangles in the northern part of the State 
where gold exploration was under way. 
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Publications released by the Minnesota 
Geological Survey in 1985 included Report 
of Investigations 33, “Sedimentology of the 
Middle Ordovician Platteville Formation, 
Southeastern Minnesota”; Information Cir- 
cular 22, "Analytical Results of the Public 
Geologic Sample Program, 1983-85 Bien- 
nium"; Miscellaneous Map 54, “Quaternary 
Geologic Map of the Minneapolis-St. Paul 
Urban Area, Minnesota"; and Miscella- 
neous Map 57, “Bedrock Geologic and Topo- 
graphic Maps of the Minneapolis-St. Paul 
Urban Area, Minnesota.” 

The Minnesota Legislature awarded the 
State’s NRRI at the University of Minne- 
sota—Duluth a $2.3 million operating bud- 
get for 1985-87. Created by the legislature in 
1983, the NRRI conducts research on bio- 
products, energy, minerals, and water in 
order to promote employment through the 
economic development of the State’s natu- 
ral resources in an environmentally accept- 
able manner. During 1985, the NRRI re- 
leased a comprehensive cost study of Minne- 
sota’s taconite industry, which offered sev- 
eral alternatives that could make Mesabi 
Range taconite pellets competitive with for- 
eign imports. Other research projects in- 
cluded seeking ways to utilize taconite tail- 
ings, finding substitutes for the use of ben- 
tonite as a taconite pellet binder, and im- 
proving the marketing of Minnesota's peat. 

The Federal Government distributed 
$903,250 to Minnesota for its share of funds 
generated by activities (mineral leasing, 
recreation, timbering, user fees, etc.) on 
national forest lands in fiscal year (FY) 
1985. This compares with $795,000 in funds 
the State received in FY 1984. Minnesota’s 
local governments received $889,120 in FY 
1985 funds as “payments in lieu of taxes" 
for Federal tax-exempt lands within their 
boundaries. 

The U.S. Bureau of Mines expended about 
$1.8 million for contracts, grants, equip- 
ment, and services by Minnesota firms in 
FY 1985. The Bureau also distributed 
$280,700 to the Mineral Resources Research 
Center at the University of Minnesota, 
Twin Cities, as part of a program to assist 
the research institute’s efforts to train engi- 
neers and scientists in mineral-related disci- 
plines. 
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REVIEW BY NONFUEL MINERAL COMMODITIES 


METALS 


Minnesota continued to lead the Nation 
in the production of iron ore, accounting for 
71% of all usable iron ore shipped from 
mines in the United States. Shipments 
dropped about 2% during 1985 because of 
slack demand in the steel industry and the 
continuing flood of foreign steel imports. 
Value of iron ore shipments registered a 
greater decline, about 8%, because of lower 
pricing in the extremely competitive taco- 


nite pellet market. All of the State's produc- 
tion came from the Mesabi Range—Itasca 
and St. Louis Counties. Eight companies 
reported shipments from taconite oper- 
ations, and two natural iron ore properties 
were active during the year. Shipments 
were also made from stockpiles at nine 
other locations. Butler Taconite in Nash- 
wauk, owned jointly by M. A. Hanna, In- 
land Steel, and W-P, was closed permanent- 
ly on June 29 following W-P's filing under 
chapter 11 bankruptcy laws. 


Table 5.—Minnesota: Production and shipments of usable iron ore! 
(Thousand long tons, gross weight, unless otherwise specified) 


Production Shipments 

Year Natural ore Iron Natural ore pale 

and concen- Pellets Total content and concen- Pellets Total to total ore 

trates (percent) trates (percent) 

1981 __ 1,698 49,821 51,025 68.7 2,119 47,457 50,176 94.6 

1982 527 28,872 323,898 64.7 152 22,963 28,715 96.8 

1988 865 25,890 26,255 64.4 1,118 29,586 30,699 96.4 

1984 853 85,844 86,697 64.7 1,193 84,409 85,602 96.7 

1985 1.462 83, 448 84,910 64.2 1,458 88,519 34,917 95.8 

1Exclusive of ore containing 5% or more manganese. 

*Data do not add to total shown because of independent rounding. 


All taconite operations reported some 
downtime during 1985, either for mainte- 
nance or because of the inability of steel 
company partners to take additional pellets. 


Hibbing Taconite Co. was down for the 
greatest length of time in 1985, except for 
Butler Taconite, which was permanently 
closed, as shown in the following table: 


l : iod 
Managing company Mine of days Opera is 
ut d 1 in 1 

M. A. Hanna Color Butler Taconite . _ 5 

Dolce National Steel 21 9 .5; epe. 28-Dec. 31. 
Inland Steel Mining Co orca . 184 une 29; Aug. 4-Nov. 16. 
Oglebay N PTT Eveleth Mines 105 Jan. 1. June 29; Oct. 18. Dec. 31. 
Pickands Mather & oo i 92 Mar. 3-Nov. 80. 

/;;ö§%i 8 1 142 Mar. 17 Oct. 
Reserve Mining Coo ---- itchell ... 14 Jan. Jane oe Jul 14-Dec. 31. 
United States oat Corp . ta 71 Jan. 18 June 29; J y 28. Nov. 30. 

1Includes downtime for maintenan 


Includes 185 days following permanent closure of Butler Taconite on June 29. 


Approximately 9196 of Minnesota's iron 
ore shipments was transported on Great 
Lakes carriers to consumers. The remain- 
der was hauled by rail to the point of use. 
Table 6 summarizes Minnesota iron ore 
loadings at various ports. 


Published freight rates, including rail 
and water, to transport iron ore from the 
Mesabi Range to lower lake ports ranged 
from $12.40 to $18.79 per gross ton at mid- 
year.“ 
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Table 6.—Salient statistics for ports shipping Minnesota iron ore 
Date of Date of Total Average Largest 

Year, port, and dock first last ae shipments shipment shipment 
shipment shipment P (gross tons) (gross tons) (gross tons) 

1984: 
Duluth, MN: DMR Apr. 4 Dec. 13 289 1,163,650 26,864 61,475 
Silver Bay, MN: rve_______ Apr. 12 Dec. 14 62 3,628,156 58,519 62,470 
Superior, WI: Bur n-Northern_ Apr. 4 Dec. 22 283 11,149,768 39,398 61,378 
Taconite Harbor, Erie ad 10 Dec. 12 136 3,399,398 24,996 60,499 
o Harbors, MN: DM&IR______ .21 Nov. 12 143 6,804,947 41,581 61,699 
Total or average Mess essen 913 22, 745,919 35,866 62,470 

1985: 
Duluth, MN: DM&IR ........- Apr. 2 Dec. 15 209 6,132,547 29,342 63,401 
Silver Bay, MN: Reserve Apr. 7 Dec. 14 57 3,426,100 60,107 64,188 
Superior, WI: Bur s Nod eee Apr. 5 Dec. 22 201 8,506,371 42,320 63,231 
Taconite Harbor, MN: Erie Apr. 5 Dec. 21 172 4,911,968 28,907 62,262 
Two Harbors, MN: DM&IR REIS Apr. 3 Dec. 21 195 8,719,429 44,115 63,440 
Total or averagage "re 834 31,156,410 88,071 64,188 


Source: Annual Reports of Lake Carriers' Association, 1984 and 1985. 


INDUSTRIAL MINERALS 


Clays.—Production and value of clays 
increased in 1985. Ochs Brick & Tile Co. 
continued to mine common clay from a pit 
in Brown County and a kaolin-rich clay 
from a pit in Redwood County to support its 
brick manufacturing operation near Spring- 
field, Brown County. Schmidt Construction 
Co. began mining a kaolin-type clay near 
Redwood Falls, Redwood County. In July, 
the first shipment of the material was made 
to Northwestern States Portland Cement 
Co.’s Mason City, IA, plant for its use in 
manufacturing cement. The clay was 
shipped on Minnesota Valley Transporta- 
tion Co.'s rail line to Minneapolis where it 
was switched to Chicago & Northwestern 
Transportation Co. tracks for the haul to 
Mason City. Plans called for about 65,000 to 
100,000 short tons of clay per year to be 
shipped to the Iowa plant. Resources were 
expected to last about 12 years. 

Gem Stones.—Hobbyists collected minor 
quantities of semiprecious gem stones, prin- 
cipally agates, for handmade jewelry and 
personal collections. Gem materials were 
found chiefly along the north shore of Lake 
Superior, along the Mississippi River, in 
gravel pits, and at various sites on the 
State's iron ranges. Total value of the mate- 
rial collected was estimated at $5,000. 

Several local newspapers carried ac- 
counts of Exmin Corp. leasing lands in 
Morrison, Todd, and Wadena Counties to 
explore for diamonds. No announcements of 
discoveries were made during the year. 

Lime.—Lime output increased slightly 
over that of 1984. All lime produced in the 
State was manufactured from limestone 


obtained from out-of-State sources and was 
consumed in sugar refining operations own- 
ed by two companies. American Crystal 
Sugar Co. operated plants at Moorhead, 
Clay County, and Crookston and East 
Grand Forks, Polk County. Southern 
Minnesota Sugar Coop. operated a plant in 
Renville County. Lime consumption in the 
State, from all domestic sources, totaled 
183,000 short tons of quicklime and 17,000 
short tons of hydrated lime. 

Peat.—Five companies reported produc- 
tion of hypnum, reed-sedge, and sphagnum 
peat from four northern counties during 
1985. Another company, Eli Colby Co., har- 
vested peat from a Rice County bog in 
southern Minnesota and trucked it to its 
Iowa plant for processing. Production from 
this operation was included in Iowa's statis- 
tics. 

Sales and attendant value increased 
markedly over those of 1984; however, the 
increase did not alter Minnesota's sixth- 
place ranking among peat producing States. 
Commercial sales were primarily in packag- 
ed form for horticultural use, but a substan- 
tial amount was consumed in tests to deter- 
mine the feasibility of its use as a fuel. 

Research to improve peat harvesting 
techniques and to develop an expanded and 
more diverse market for the product was 
conducted by several entities during 1985, 
including the Minnesota DNR, IRRRB, the 
University of Minnesota—Duluth, Bemidji 
State University, and the Minnesota Peat 
Association. The latter is an organization 
formed in 1984 by producers and buyers of 
peat products and representatives of gov- 
ernment agencies to promote the peat in- 
dustry. 
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Most of the research was conducted under 
a multifaceted program funded by $2 mil- 
lion appropriated by the 1983 legislature 
for peat programs during the 1983-85 
biennium, with an additional $2.4 million 
from the Federal Government and private 
sources. The bulk of the funds went for 
large-scale experiments, including combus- 
tion tests sponsored by the DNR and IRRRB 
at several industrial plants and municipal 
buildings in northeastern Minnesota. Peat 
used in the tests was produced at a project 
developed by a Swedish firm, Rasjo Torv, 
and operated by its subsidiary Great Lakes 
Peat Products Co. in St. Louis County. 
Combustion test results varied, and al- 
though they indicated that peat could burn 
well in boilers designed for coal, Minneso- 
ta's peat, in most cases, could not currently 
compete on a large scale with other energy 
fuels. Transportation costs and, to a lesser 
degree, a problem handling the peat were 
cited as two of the obstacles in the wide- 
spread development of peat as a fuel. Other 
work conducted under the program includ- 
ed studies to determine the costs of prepar- 
ing a peat bog and the environmental ef- 
fects of peat harvesting and a survey of the 
State's peat resources that outlined poten- 
tial development sites. | 

Peatrex Ltd., a company established in 
1982 to produce and market horticultural 
peat in Carlton County, was purchased in 
August by VAPO, Finland's largest peat 
producer specializing in worldwide peat de- 
velopment and production. Limited produc- 
tion at the Cromwell operation, which will 
continue to operate under the Peatrex 
name, was expected to begin during the 
summer of 1986 with full production antici- 
pated for 1988. 

A unique use of peat began at Floodwood 
in September when a new firm, MAT Inc., 
Started producing mats made of peat, tex- 
tile, and wood fibers for use in growing 
grass and other plants. 

Perlite (Expanded).—Crude perlite ore 
mined in Western States was expanded at a 
plant near Cloquet in Carlton County. 
Conwed Corp., owner of the facility since it 
began perlite-expanding operations in the 
late 1960's, sold the plant in August to USG 
Acoustical Products Co., a subsidiary of 
USG Corp. Although the plant was closed 
for 25 days following the sale, full produc- 
tion resumed in early September, and the 
output of expanded perlite was nearly the 
same as that of 1984. The expanded perlite 
material was used in the manufacture of 
acoustical ceiling tile at the site. Late in the 
year, USG announced plans to spend $3.5 
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million to $5 million on expanding its ceil- 
ing tile operations in the next 3 years, 
mostly at the Cloquet operation.’ 

Sand and Gravel.—Construction.—Con- 
struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
even-numbered years only; therefore, this 
chapter contains only estimates for 1985. 
Data for odd-numbered years are based on 
annual company estimates made before 
yearend. 

Construction sand and gravel production 
and value were estimated to have increased 
11% and 13%, respectively, in 1985. 

In April, J. L. Shiely Co., St. Paul, acquir- 
ed the aggregate-related assets of the Cem- 
stone Products Co., Lakeland. In the same 
transaction, Cemstone acquired the assets 
of Shiely Concrete Materials Co., a wholly 
owned subsidiary of J. L. Shiely, including 
four ready-mixed concrete plants in the 
Twin Cities metropolitan area and a deliv- 
ery fleet. 

Industrial.—Sand for industrial purposes 
was produced by three companies during 
1985. Minnesota Frac Sand Co. had oper- 
ations in Scott County, Unimin Corp. in Le 
Sueur County, and Twin City Silica Ltd. in 
Washington County. Value increased about 
4% during the year, although production 
dropped about 2%. 

Major sales were for hydraulic fracturing, 
glass manufacture, and foundry applica- 
tions. Depressed oil prices affected sales of 
sand used in oil well stimulation during 
1985. About 87% of the State’s output of 
industrial sand was shipped to consumers 
by truck. 

Slag—Iron and Steel.—Steel slag from 
North Star Steel Co.’s St. Paul mill was 
processed by International Mill Service Co. 
Most of the product was sold for construc- 
tion purposes. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; the 1984 chapter gave estimates. 
Data for even-numbered years are based on 
annual company estimates made before 
yearend. 

Crushed.—Granite, limestone, quartzite, 
sandstone, and traprock were quarried and 
crushed by 36 companies at 78 sites in 20 of 


the State's 87 counties. Production decreas- 


ed 13% in quantity and 12% in value com- 
pared with the 1984 output. 

In 1985, the U.S. Bureau of Mines began 
compiling crushed stone production statis- 
tics by districts for some States. Table 8 
presents end-use data for crushed stone 
produced in the six Minnesota districts that 
are outlined in figure 2. 
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Table 7.—Minnesota: Crushed stone! sold or used by producers in 1985, by use 
(Thousand short tons and thousand dollars) 


Use Quantity Value 
Coarse aggregate (+ 1-1/2 inch): Riprap and jetty stone 444 176 618 
Coarse aggregate, graded: 
Concrete aggregate, coar sn ~-~-~_-~-~---~--~------ 874 1,282 
Bituminous surface-treatment aggregatckõk.‚--44444„4 126 456 
Radroadballest eec roam ee iesu arde dE 827 2,089 
Fine aggregate (-3/8 inch): Screening, undesignated ------------------------- 11 86 
Combined coarse and e aggregates 
e, . ß eee Sees 1.915 5,026 
Unpaved road surfacing -------------------------- -m 415 1,028 
Crusher run or fill or WAR. unu ocu i ß y ee 46 106 
Other construction? |... LL LLL LL LLL ~~~ h 428 1,515 
Set ONU Agricultural limeston-kkaksdesssssssvꝰF444„ 255 821 
Other miscellaneous „„ 618 2,885 
Other unspecifiedd].ld]l!!̃d ldd ˙ 7 -MMMM 2,569 7,288 
Total* ou d ecd - ⁰ (ê6²f y pr E 7,156 22,601 


1Includes dolomite, granite, limestone, quartzite, sandstone, and traprock. 
"Includes stone used in bituminous Bayregate (coarse), macadam, filter stone, stone sand (concrete), stone sand 


tenance purposes. 
Includes stone used in lime manufacture, other fillers or extenders, poultry grit and mineral food, and roofing 


granules. 
‘Includes production reported without a breakdown by end use and estimates for nonrespondents. 
5Data may not add to totals shown because of independent rounding. 


Table 8.—Minnesota: Crushed stone sold or used by producers in 1985, 


by use and district 
(Thousand short tons and thousand dollars) 
Use District 1 District 2 District 3 
Quantity Value Quantity Value Quantity Value 
Coarse aggregate (+ 1-1/2 inch) -- m wW W Q3) ( 
Coarse aggregate, grade E EA W wW (3) (2) 
Fine aggregate (-3/8 inch) ______ xt HS ae "S () Qa) 
Combined coarse and fine aggregates E AE a a (*) à) 
Other construction - -- ------- 2 m p m ne DS 
Agricultural limestone —— ~~ ee au ES B MET P 
Lime manufacture Se SNR Da S = 2a 
Other miscbllaneouns = E se E ME Lc 
Other unspecified? |... . zt E t NA zx 2 
Total 2m "e sa W W 2,015 5,160 
District 4 District 5 District 6 
Quantity Value Quantity Value Quantity Value 

Coarse aggregate (+ 1-1/2 inch) W W 46 701 80 72 
Coarse aggregate, graded _______ wW W 879 @) @) 
Fine aggregate (-3/8 inch) ;) W W (9 (9 (*) (*) 
Combined coarse and fine aggregates W W 1,50 8,801 821 1,978 
r construction no X 182 415 
Agricultural limestone ~~ W W (9 (9 169 510 
Lime manufacture "x t a Ep ($) (9 

Other miscellaneouns "T 3 590 — 
Other unspecified? |... _ - W W 897 1,049 1,215 3,679 
r nd W W 2,802 8,693 2,813 6,774 


W Withheld to avoid disclosing company a mah data. 

1Withheld to avoid disclosing company proprietary data; included in “Total.” 

*Includes production reported without a breakdown by end use and estimates for nonrespondents. 
*Withheld to avoid disclosing company proprietary data; included with “Other construction.” 
“Withheld to avoid disclosing company proprietary data; included with “Other unspecified.” 
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Granite, which accounted for 25% of the 
State's crushed stone production, was quar- 
ried by three companies in Big Stone, 
Stearns, and Yellow Medicine Counties. 
Most of the output was used for railroad 
ballast. Stearns County had the largest 
production. 

Limestone was mined in 15 counties by 32 
companies at 71 quarries. Counties leading 
production were Scott, Washington, and 
Olmsted. J. L. Shiely was the State’s largest 
producer. Limestone accounted for 73% of 
the State’s crushed stone production. Most 
of the State’s limestone output was used for 
dense road base. Agricultural limestone 
sales remained at a reduced level because of 
the continuing farm slump in the State. 

Crushed quartzite, containing over 95% 
silica, was produced by New Ulm Quartzite 
Quarries Inc. in Nicollet County at the only 
outcropping of this kind of stone in the 
State. Most of the output was used in con- 
crete aggregate. The company began oper- 
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ating a new plant during 1985 with a rated 
annual capacity of approximately 500,000 
short tons. Material previously classified as 
byproducts would be converted into a wide 
variety of marketable products to be sold in 
13 States.* 

One company produced crushed traprock 
in St. Louis County. The major use was for 
bituminous aggregate. 

Dimension.—Minnesota ranked 10th of 36 
States in sales of dimension stone. 

Granite dimension stone was marketed, 
mainly as cut stone and monumental stone, 
by two companies with operations in Big 
Stone, Mille Lacs, Redwood, Renville, and 
Stearns Counties. The material was mined 
at seven quarries; Stearns County led the 
State’s production. 

Three companies marketed rough, cut, 
and sawed limestone for construction and 
architectural purposes during 1985. Oper- 
ations were in Blue Earth, Le Sueur, and 
Winona Counties. 


Table 9.—Minnesota: Dimension stone! sold or used in 1985, by use 


Use 
Aenlere and wá and partially squared 
iec es 
Slabs and blocks nius a ae aen 
Billiard tabletops_ - - - - - - - -- - - -- ------—-—-—-—— 
AT ße ee R^ PPNNOON INS 
Total A E E E ENE ER NEEE E EET EE E EE 


Quanti Cubic feet Value 
(short 0 (thousands) (thousands) 


5 22,520 276 $9,277 
FFC 1,630 20 W 
5 486 5 W 
FFC 12.222 149 4.322 
—— TN 86,808 450 313,598 


W Withheld to me eara company proprietary data; included with “Other.” 


! Includes grani 


and li 
*Includes pie blocks and irregular.ehaped stone for building and construction and monumental purposes; and 


dressed stone for monumental purposes, 


urposes, flagging, and value indicated by symbol W. 


Data do not add to total shown because of independent rounding. 


Sulfur (Recovered).—Elemental sulfur 
was recovered as a byproduct at two oil 
refineries in the Twin Cities area. Koch 
Refining Co., a division of Koch Industries 
Inc., began work in May on a $200 million 
expansion of its refinery in the Pine Bend 
area of Dakota County. The project was 
expected to be completed over the next 3 to 
5 years and would increase the refinery's 
production capacity by approximately 5096. 
A new sulfur recovery unit was scheduled 
for construction in the later phases of the 
expansion. 

Vermiculite (Exfoliated).—Vermiculite 
from sources in the Western United States 
was exfoliated at a plant in Minneapolis by 
W. R. Grace & Co. Sales increased slightly 
over those of 1984. The exfoliated product 


was used primarily for block and loose-fill 
insulation, with lesser amounts, in descend- 
ing order of quantity used, for fireproofing, 
horticultural applications, and for concrete 
and plaster aggregates. 


uuu Mineral Officer, Bureau of Mines, Minneapolis, 


Editorial assistant, Bureau of Mines, Minneapolis, MN. 

*Biwabik Times. Mesabi Metal—A Revolutionary Steel- 
Sept. 26, 1985. 

‘Metropolitan Council of the Twin Cities Area. Con- 

5 Metro Monitor, v. 8, No. 1, May 


s te Resources e Twin 
8 Metroniitan Ares P Pub. No. 10-85-104, re 1985, 


8 1 
on Iron Ore end Pellets Per Groes Ton V. 14, Na. 30. 3 July 
ees — & Herald (Duluth). ) Cloquet Plant at Full 


Production for USG. Oct. 2, 1985, p. 
Rock Products ucts Call for New Plant. V. 88, 
No. 5, May 1985, pp. 1. 


316 MINERALS YEARBOOK, 1985 
Table 10.—Principal producers 
Commodity and company Address Type of activity 
E 
Brick & Tile o Box 106 Pits and plant 
Springfield, MN 56087 
M. A. Hanna Co 100 Erieview Plaza 
Dorela OH £114 
Butler Taconite Project .— .....-.--------- 1 
National Steel Pellet Project do. 
e Oaa I. 60008 
ö;˙· ee ß uS E ----Q0- ERREUR 
LTV Steel Co. Box 196 
Northwest Ore Div Aurora, MN 55705 
inley Ertenioů nnn Mine and 
re es 1100 80 concentrator. 
Cleveland OH 4114 
Eveleth Mines. Mine, concentrator, 
Pickands Mather & Co. 1100 Superior A 
Cleveland, OH 44114 
Erie Commercial F 
5 Hibbi none Co 8 minke „ 
ttsburgh i ve. ship- 
Hibbing, MN 55746 ments from seven 
rve Mining Co.: Silver Bay, MN 55614 
Peter Mit hel //%%%%ã ã ⁵ ⁵¼•.v4db.. ene ed Mine and primary 
Silver Bay plant. Concentrator and 
Rhude & Fryberger Inc. Box 66 N 
Hibbing, MN 55746 
Plummer Diamond.... d Mine and plant 
—Á———À 8 on - 
Clor . Se 3 
United States Steel Corp., Box 417 
Operations: Mountain Iron, MN 55768 
Minntac — r̊1t y K ꝗ ꝶß ³ ß Mine, concentrator, 
Lime: 
American Crystal Sugar Co MN Plants 
Southern Minnesota Sugar Coop Plant 
Renville, MN 56284 
Pesti; Colby Co 248 Bog 
) Bog end proceing 
rea ea NER 
Michigan Peat Co 852 6685 dn g^ 
Mu S TX 77266 dE 
Peat Reseurces Ine 700 North Lilac Dr. . 
Golden Valley, MN 55422 
Power-O-Peat Co Box 956 3 
Gilbert, MN 55741 
Peu Peat Moss Co Underwood, MN an By ie IO etc AR 
USG Acoustical Products Co. a sub- Arch St. 56720 Plant 
Sand and gra l 
Construction (1984): 
Arsenal Sand & Gravel Co Box 2707 Pit and plant 
1 
Barton Sand & Gravel Co 10633 89th Ave. North Pits and planta. .. — 
Osseo, MN 
Fischer Construction Co. Ine 6801 West 150th St. Pit and plant 
Apple Valley, MN 55124 
C. S. McCrossan Inne Box 322 8 
Osseo, MN 55869 
North Star Concrete Co Box 167 Pits and planta. _ — 
J. L. Shiely Co 101 Noctis Swelling A Pit and plant 
FFF ve. cc 
St. Paul, MN 55108 
Stommes Construction Co te 4 endi. undc 
St. Cloud, MN 56301 
Industrial: 
Sand Co., a divi- 1101 Nori eung At Rc e Rona eae 
Twin City silica lid o 499 Cottage ge Grove Dr -do 
5 rove o 
W „MN 55125 
Unimin Cord 258 Elm Pits and planta. .. — 


County 


Itasca. 
St.I . 
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Table 10.— Principal producers —Continued 


Commodity and company Address Type of activity County 
Stone: 
Crushed: 
Granite: 
The Green Co. Ine 200 14th A Quarry and plant Yellow Medicine. 
Granite Falls, MN 56241 
Ortonville Stone Co., a sub- Box 829 25 del oos Big Stone 
— of L. G. Everist Sioux Falls, SD 57102 
J. L. Shiely o 1101 North „ ee re Stearns. 
TM & Paul MN bl“ 
Limestone: 
Bryan Rock Products Inc Box 215 3 Scott. 
Shakopee, MN 55379 
Kappers Construction Co. 188 South Br ae r Quarries and plants Fillmore. 
TITA 
Edward Kraemer & Sons 1 Mer and t= Dakota. 
Burnsvill „N 58857 * p 
Mankato Aglime & Rock Co 254 i MO Blue Earth. 
Mankato, MIN S6001 
Mathy Construction Co., Route 3, 15 Quarries and plants Olmsted, Wabasha, 
Quarries Div. Charles, MN 55972 W 
Asphalt Corp., 838 Quarry and plant 
River Warren Aggregates Hopkins, MN 55343 
c. 
& Anderson Co- 2480 Marion Rd. SE and ts Goodhue, 
Quarve MN i Quarries plan z = 
J. L. Shiely Co 1101 North Snelling A -do Soda. 
L. Shiely o vo. . 
ü St. Paul, MN 55108 Washington. 
New Ulm ite Route 5, Box 21 Quarry and plant. Nicollet. 
ae New Ulm, MN 56073 n 
Tra (basalt): & = * 
P7577 Duluth, MN 55806 mM 
Dimension: 
— 
Cold Spring Granite Co- Cold Spring, MN 56320 Quarries Stone, Mille 
"€ ; Renville. 
View Quarry Co., a division Bon 92 and plant Redwood. 
ipo Co. St. Cloud, MN 56302 
Biesanz Stone Co. Ine Box 768 — o Winona. 
Winona, MN 55987 
Minnesota Quarries Ine ----40.-....-- Blue Earth. 
Mankato, MN 56002 
Vetter Stone co Route 5, Box 41 Quarries and plant Blue Earth and Le 
Sulfur (recovered): 
Ashland Petroleum Co., a Box 391 Elemental sulfur Washington. 
division of Ashland Oil Inc. Ashland, KY 41101 recovered as a by- 
product of oil 
Koch Refining Co. a division Box 2802 -do Dakota. 
of Koch Industries Inc. Wichita, KS 67201 
Vermiculite (exfoliated): 
W. R. Grace & Co., Construction 62 Whittemore Ave. Processing plant Hennepin. 
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This chapter has been prepared under a Memorandum of Understanding between the 


Bureau of Mines, U.S. Department of the Interior, and the Bureau of Geol 
Resources, Mississippi Department of Natural Resources, for collecting 


all nonfuel minerals. 


and Energy 
ormation on 


By James R. Boyle, Maylene E. Hubbard,“ and Alvin R. Bicker’ 


The value of Mississippi's nonfuel miner- 
al production in 1985 was $102.8 million, an 
increase of 10.4% over that of 1984. The 
increase in value continued for the third 
straight year an upward trend. Mississippi's 
overall economic recovery remained one of 
the weakest in the Southeast. 

Total value, although higher than in 
1984, was still below the peak years of 1978 
through 1980. The increased output was 
attributed to an increase in nonresidential 


construction activities, which peaked before 
midyear, then fell sharply, and at yearend 
barely exceeded the year's beginning rate.* 
Mississippi ranked 38th nationally in value 
of industrial minerals produced. It ranked 
second nationally in the production of ful- 
ler's earth, and third in ball clay and 
bentonite. Major commodities produced 
were cement, clays, sand and gravel, and 
stone. 


Table 1.—Nonfuel mineral production in Mississippi! 


1984 1985 
Mineral 

Quantity (th M ioi nds) Quantity "ed bes i de) 
JJ; T REIR NNUS NORRIS thousand short tons. 1,274 r 3$10,866 1,558 ,864 
Sand and gravel (construction; --------------- m 12,205 84.955 13, 400 144000 
Stone ( val of MM eque da mede m ae me En a (ball clay and full T e m m À 1984), = *2,000 5,800 1,582 4,282 

Combined value of cement, clays (ball earth, 
and and gravel (industria j - ° 5 z See XX 742,016 XX 21,647 
AO]. esc pee XX 193,137 XX 102,793 


"Estimated. "Revised. XXN 


ot applicable. 
Production as measured by mine shipments, sales, or marketable dirus = consumption by producers). 
Excludes ball clay and fuller’s earth; value included with “Combined 
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Table 2.—Nonfuel minerals produced in Mississippi in 1984, by county! 


County 


Minerals produced in order of value 
Sand and gravel (construction). 
Sand and gravel (construction). 


SEESSESS 


Sand and gravel (construction), clays. 
Sand and gravel (construction). 


Do. 
Sand (industrial). 
Sand and gravel (construction). 


Do. 
Sanc ang gravel (construction). 


Do. 
Sand and gravel (construction), clays. 
Cement, sand and gravel (construction), clays. 
Sand and gravel (construction). 


Clays, sand and gravel (Gonstruotion): 


Clays, sand and gravel (construction). 
Sand and gravel (construction). 


Clays 
Sand (industrial). 
sane a and gravel (construction). 


Tp Do. 
US: Do. 


Clays. 
Sand and gravel (construction). 
Stone (crushed). 


No production of nonfuel mineral commodities was reported for counties not listed. 


3Data not available by county for minerals listed. 


Trends and Developments.—Mississippi's 
employment in the minerals sector is tied 
closely to construction activities. Mining 
employment remained relatively stable in 
1985. The overall State unemployment rate 
for the year was 10.3%, down from the 1984 
rate of 10.8%. 

The State's energy sector is not expected 
to soon recover from depressed 1985 levels. 


Compared with that of 1984, oil and gas 
production decreased 16% and 7%, respec- 
tively. Severance tax collections reflected 
the dismal state of the industry, and tax 
revenues were expected to drop substantial- 
ly in 1986. Severance taxes received from oil 
and gas companies accounted for about 20% 
of Mississippi's tax receipts.’ 
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Table 3.— Indicators of Mississippi business activity 
1983" 1984 1985 
Employment and labor force, annual average: 
Population EIR E SONG BN Pe Peni eae a er ERT NSE RET thousands 2,588 2,598 2,613 
Total civilian labor force... 22-22-2222 -2 2222222222 do- 1.064 1,074 1,121 
Unemploymentn.eiunnn percent 12.6 10.8 10.3 
Employment (nonagricultural): 
STEREO L E EE E A thousands 8.8 9.1 8.9 
Fee minerals except fuel“ do T 8 8 
Oil and gas extraction -~ ---------------------—-— zt 8.1 8.4 8.1 
Manuf a EEE ee ene 8 do- 204.7 218.7 221.2 
Primary metal ME tae cie . en e do- 3.3 3.9 4.1 
Stone, clay, and products «oS oe Eae do... 5.7 6.1 5.6 
Chemicals and produ eee do— 6.5 6.8 6.5 
Petroleum and coal produ et do- 2.1 2.1 2.1 
eee dE o 0c eene 4 — 6 391 296 
utilities - - ---—----------------—-— rco : à : 
Wholesale and Lor ger Sa Aaa ca a at eat a ye ————  — € do... 165.2 173.6 177.4 
insurance, real estate ..-.--------------------- do- 33.5 84.2 85.6 
"nien parc dS ARE Sao ee UAR IC tee Oe ER do- 124.6 125.8 130.3 
Government and government enterprises... - - -- --------- do... 181.1 188.2 188.6 
ööÜ% ⁵ ³ Ü eee ee do- 3792.8 820.8 831.8 
Personal income: 
jo) ——————————— —— millions.. $21,258 $23,010 $24,004 
PeTOHDIS — ß ee . oe ase $8,281 $8,855 $9,187 
Hours earnings: 
Total average Boury hours, production workers „ 40.1 40.6 40.6 
Total Earnings by industry: ly earnings, production workers -~ — - - - - - - -----------—- $6.7 $6.9 $7.2 
E E aa E geet nu ⁵ði]) ð-âZv ĩ E E millions $310 $665 $513 
NON 77 A aM LC LEE LE E d uias do $14,848 $15,456 14222 
CJÜidiiiiiid ERA Ime due ie do... $245 256 252 
Nonmetallic minerals except fuelss -- do- 312 314 $15 
Oil and gas extraction - do- $233 $243 $231 
Manufacturing totall“22ss¶ssss do- $8,691 $4,078 $4,294 
Primary industrie do- $15 $91 $99 
Stone, clay, and produet - ------------------- do... $110 $121 115 
and products cu eo E do... $156 $174 178 
Petroleum and coal products do- $91 $96 
T np MEE c cT da 2500, $110 $1172 
on and utile 444 „%.brQ ——— , , , 
Wholesale and retail trade „„ do- $2512 671 
Finance, insurance, real estate ._----------------------- do... $651 $777 
75 CV 40 $2918 86164 — $3290 
government enterprises Ü ecd : ; ; 
Construction activity: 
rr of private and public residential units authorized 9,770 11,688 8,757 
alue of nonresidential construction! „ millions 3205.9 8304.1 $323.1 
Value of Stato road contract awada- - - --------------- 5 do- $2020 $285.2 $242.0 
en portland cement to and wi 
a iim thousand short tons 167 850 815 
Nonfuel mineral production value: 
Total crude mineral value _ -—- -------------------------- millions $89.7 $93.1 $102.8 
Value pêr capita -2-an ie ada A $35 $36 $39 


S urean of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 
“Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 


3Data do not add to total shown because of independent ro 


unding. 
41983 data based upon 16,000-place sample; 1984 and 1985 data based upon 17,000-place sample. 
Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 


U.S. Bureau of Mines. 


The entire 243-mile-long Tennessee-Tom- 
bigbee Waterway was opened to commercial 
traffic on January 15, 1985. More than 
500,000 tons of commerce moved through 
the three southernmost locks on the water- 
way in 1984, and economists had predicted 
that 27.3 million tons of commodities would 
be shipped during the first year the entire 
waterway was open.* Shipping fell far short 
of expectations, however, with only 1.7 mil- 
lion tons moving through the waterway 
during 1985. The waterway has stimulated 
industrial development along the Tennessee 


and Tombigbee Rivers according to Tennes- 
see-Tombigbee Waterway Development Au- 
thority officials, who are optimistic that use 
of the waterway will increase over the next 
12 months. Lower transportation costs of- 
fered by Tennessee-Tombigbee have already 
greatly expanded the markets of commodi- 
ties from the waterway corridor such as 
stone and bentonite, which are mined in 
Mississippi. Nine ports are operational 
along the waterway, eight developments 
under construction, and seven more have 
been proposed. 
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Figure 1.—Value of sand and gravel pru poira value of nonfuel mineral production in 


An $8 million expansion at Kerr-McGee 
Chemical Corp.’s titanium dioxide plant at 
Hamilton, begun late in 1984, was expected 
to be completed in 1986. The Hamilton 
facility consists of titanium dioxide, electro- 
lytic manganese, and chemical plants, and 
the expansion will increase production to 
12,000 tons per year. The company's syn- 
thetic rutile plant at Mobile, AL, was 
expanded during 1985 to satisfy outside 
sales and meet feedstock requirements at 
Hamilton.’ 

During fiscal year 1985, 225,215 tons of 
ilmenite from Australia was imported 
through the Port of Gulfport, a significant 
increase over that of 1984. The ilmenite was 
destined for E. I. duPont de Nemours & Co. 
Inc.’s titanium dioxide operations at Pass 


Two newly formed businesses in Missis- 
sippi were partially financed by Japanese 
interests. Vicksmetal Corp., Vicksburg, 
started operation of a new $2 million elec- 
trical steel sheet processing plant, which 
was financed by Hitachi Cable America Ltd. 
and Hayakawa Densen Kogyo Co. of Himeji 
City, Japan. 

In April, New Mexico Potash Corp., a 
wholly owned subsidiary of Vertac Chemi- 
cal Corp., purchased Hobbs-Carlsbad Potash 
Mining Co. in New Mexico from Kerr- 
McGee Chemical. About 25% of the potash 
produced at the mine will be used at Ver- 
p potassium nitrate facility in Vicks- 

urg. 
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Legislation and Government  Pro- 
grams.—The Mississippi Bureau of Geology 
and Energy Resources continued investiga- 
tion of the geology and mineral resources of 
the State during the year. The Surface 
Section continued field investigations in 
Tishomingo County and preparations for a 
report on Cretaceous fossils from the Coffee 
Sand Formation. Bulletin 124 on the geolo- 
gy and mineral resources of Newton County 
was completed and published. The Subsur- 
face Section of the Bureau maintained the 
Sample and Core Library and published a 
catalogue of available cores. Regional map- 
ping continued, and two smaller scale map- 
ping projects were initiated. The Bureau's 
Environmental Section continued projects 
in areas of magnetic intensity and mapping 
of structural features, economic geology, 
area surface geology, and assisted in drill- 
ing a number of stratigraphic test wells. 
The Ground-Water Section completed or 
suspended the gathering of ground water 
data in Alcorn and Tishomingo Counties. 
The number of water wells logged decreased 
by approximately 45%. The Mineral Lease 
Section continued to lease State-owned 
property and process applications for geo- 
physical permits. Income from leasing roy- 
alty and permit activities totaled $1,615,313, 
a significant increase over that of the prior 
fiscal year. The Surface Mining Section 
indicated a small decrease in applications 
for new mining permits. 

The Mississippi Mineral Resources Insti- 
tute (MRI) continued mineral resources in- 
vestigations during the year, including ex- 
ploration and evaluation of heavy minerals 
and shell off the Mississippi coast, utiliza- 
tion of natural zeolites, and several energy- 
related studies involving both lignite and oil 
and gas. Funded projects included petro- 
graphic examination of sands and gravels in 
Adams and Wilkinson Counties, petrology 
and diagenesis of sandstones in the Black 
Warrior Basin, and sandstone petrology of 
the Tuscaloosa Formation. 

The institute purchased a research vessel 
from the University of Georgia to be used in 
Mississippi waters for mainly seismic and 
sampling work. 
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MRI issued a total of 16 publications, 9 of 
which were energy related. The other publi- 
cations included "Application of Mississippi 
Clays to the Manufacture of Fatty Acid 
Dimers,” “The Distribution and Correlation 
of Shallow Aquifers in Southeastern Mis- 
sissippi," “Trend Surface Analysis of Heavy 
Mineral Distributions Offshore of the 
Mississippi Sound Barrier Island Chain," 
"Environmental Investigation of a Solar 
Refrigerator Using Natural Zeolite,” “A 
New Stratigraphic System, Geologic Evolu- 
tion and Potential Economic Sand Re- 
sources in the Mississippi Sound Area, 
Mississippi-Alabama,” “Zeolite Determina- 
tion & Geothermometry Interpretations As- 
sociated with Volcanic Rocks in Oil Fields 
in Northwestern Mississippi,’ and “The 
Economic Feasibility of Marketing Mis- 
sissippi Gravel in Beaumont, Texas.” 

The institute continued a program de- 
signed to aid in the commercialization of 
minerals in the State. The U.S. Bureau of 
Mines allotted $147,000 to the institute to 
foster and support graduate education in 
mineral sciences and engineering. 

An $8.5 million industrial development 
bond issue was authorized for major expan- 
sion of the Port of Pascagoula for additional 
wharf and berthing capacity. Pascagoula 
ranks as Mississippi's major seaport, han- 
dling approximately 90% of the State’s 
foreign trade. 

The issue of offshore oil and gas revenues 
from Federal leases to be shared with Mis- 
sissippi and other coastal States under Sec- 
tion 8g) of the Outer Continental Shelf 
Lands Act of 1978 was not settled in 1985. 
Section 8(g) required the Secretary of the 
Interior to offer the Governor of the affect- 
ed State the opportunity to enter into a fair 
and equitable agreement concerning the 
disposition of revenues generated by a Fed- 
eral lease within 3 miles of the seaward 
boundary of the State containing pools of oil 
and gas that underlie both State and Fed- 
eral waters. The two major elements re- 
quiring agreement were what revenues 
should be divided and what percentage was 
appropriate. 


REVIEW BY NONFUEL MINERAL COMMODITIES 


INDUSTRIAL MINERALS 


Industrial minerals accounted for all of 
Mississippi's nonfuel mineral production in 
1985. Commodities produced included ce- 
ment, clays, sand and gravel, and crushed 
stone. 


Cement.—United Cement Co., in the east- 
central part of the State in Artesia, 
Lowndes County, was the only cement pro- 
ducer in Mississippi. The company's pri- 
mary output was portland cement, with 
minor amounts of masonry cement. Port- 
land and masonry cement shipments 
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decreased slightly while unit prices remain- 
ed about the same. 

Raw materials used in cement manufac- 
ture included anhydrite, chalk, gypsum, 
iron ore, limestone, and sand. The gypsum 
and iron ore were shipped in from out-of- 
State while the remaining raw materials 
were mined locally. The calcareous rock 
used had a sufficient clay and/or alumina 
content to eliminate the need for clay. The 
raw material was crushed and ground and 
then slurried to the kiln where it was fired 
with finely ground coal. After grinding with 
gypsum, the cement was shipped to South- 
eastern States. 

Chromium.—Corhart Refractories Co. 
Inc., Pascagoula, was one of three plants 
sold by Corning Glass Works in 1985. The 
newly formed company, composed of a pri- 
vate investment firm and existing manage- 
ment of the refractory products firm, will 
continue to operate under its existing name 
and supply refractories to Corning. Corhart 
imported chrome ore from the Republic of 
South Africa for the production of refracto- 
ries. The primary use was in the form of 
chromite to make refractory bricks for lin- 
ing metallurgical furnaces. 

Clays.—Mississippi's clay industry con- 
sisted of 17 companies operating 24 mines in 
12 counties, primarily in the northern and 
northeastern parts of the State. Ball clay, 
bentonite, common clay, and fuller's earth 
were produced in Mississippi. Total clay 
output decreased from that of 1984, while 
value increased. The State ranked second 
nationally in output of fuller's earth and 
third in ball clay and bentonite. Output 
of ball clay and fuller's earth increased 
while that of bentonite and common clay 
decreased. 
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Common clays were mined at 17 pits, 
primarily in Hinds, Kemper, and Noxubee 
Counties. Major uses were for brick, con- 
crete block, and highway surfacing. Output 
was $850,706 short tons compared with 
1,045,938 tons (revised) in 1984. 

Ky-Tenn Clay Co., in Panola County, was 
the only producer of ball clay in the State. 
The clay was processed for a variety of 
ceramic uses, and output and value increas- 
ed over that of 1984. 

Mississippi's bentonite producers, Ameri- 
can Colloid Co., Harshaw-Filtrol Partner- 
ship, and International Minerals & Chemi- 
cal Corp. (IMO), operated four surface mines 
in Monroe County. Demand decreased and 
remained relatively low. American Colloid's 
new $3.5 million acid activation plant at 
Aberdeen started production late in the 
year. Six grades of acid-activated clay are 
being produced. 

Filtrol's expansion of its clay acid-acti- 
vating facility at Jackson, which doubled 
capacity at a cost of over $1 million, was 
completed during the year. The calcium 
montmorillonite was mined from a number 
of surface pit operations that used opencast 
dragline mining methods, and was then 
shipped by rail from Monroe County to 
Jackson for processing. 

Production and value of fuller's earth 
increased over that of 1984; however, unit 
prices decreased. Two companies, IMC and 
Oil-Dri Production Co., mined fuller's earth 
from open pits in Tippah County. The clay 
was processed at nearby plants. À variety of 
granular and powdered absorbent mineral 
products were produced for consumer prod- 
ucts and for factories and automotive serv- 
ice establishments as industrial oil absorb- 
ents. 


Table 4.— Mississippi: Clays sold or used by producers 
(Thousand short tons and thousand dollars) 


Y Bentonite Ball „ Common clay Total 
ear 

Quantity Value Quantity Value Quantity Value Quantity Value 
198111 285 7,060 W W 649 2,028 1,218 309 
1982 — ð v e 232 6,063 W W 330 1,212 805 21,181 
Dolo CHR ĩðͤ K 241 5,952 W W 943 2, 694 1,446 ,846 
1994 2 o2 See 8 228 6,385 W W 1,046 3,981 11,274 110,366 
.. ncs cnc 198 6,106 W W 851 3,292 1,558 34, 864 


W Withheld to avoid disclosing company proprietary data; included in Total.“ 


1Excludes withheld data. 
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Nitrogen.—Cargill Inc., Chevron Chemi- 
cal Co., and Mississippi Chemical Corp. 
produced anhydrous ammonia during 1985. 
Total rated annual capacity of the three 
facilities was 991,000 short tons. 

Perlite (Expanded).— Mississippi ranked 
first nationally in the output of expanded 
perlite. Manville Products Corp., Natchez, 
and the U.S.G. Corp., Greenville, expanded 
perlite shipped in from New Mexico. Pro- 
duction and value increased over that of 
1984. 

Sand and Gravel.—Mississippi produced 
both construction and industrial sand and 
gravel in 1985. Total production was esti- 
mated to have increased over that of 1984. 
Operations in the State remained relatively 
small with no operation producing over 1 
million tons in 1985. 

Construction.—Construction sand and 
gravel production is surveyed by the U.S. 
Bureau of Mines for even-numberod years 
only; therefore, this chapter contains only 
estimates for 1985. The data for odd- 
numbered years are based on annual com- 
pany estimates made before yearend. 

Construction sand and gravel remained 
the leading commodity in value among the 
nonfuel minerals produced in Mississippi. 
Production and value increased over that of 
1984; unit prices also increased. The in- 
crease was basically due to road mainte- 
nance activities. 

The Mississippi State Highway Depart- 
ment issued requirements during the year 
for utilization of 40% to 50% limestone or 
granite in nonskid surfaces, replacing 
crushed gravel. Demand for limestone and 
granite will increase as the demand for 
crushed gravel decreases. With only one 
stone producer in Mississippi, any increase 
in demand will not significantly affect 
Mississippi's mineral output. Twenty-two 
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out-of-State stone producers had their prod- 
uct approved for use in Mississippi. 

River Aggregate Co., Hernando, complet- 
ed its first year of operation with an aver- 
age production of 500 short tons per hour, of 
which about 60% was concrete sand and 
40% was gravel gradations. The raw materi- 
al meets the specifications of the highway 
departments in the three States—Arkansas, 
Mississippi, and Tennessee—in which the 
aggregates are marketed. The plant is a few 
miles south of the Mississippi-Tennessee 
border and was developed in late 1984 to 
meet the growing market for construction 
materials in the greater Memphis, TN, 
area. River Aggregate is a subsidiary of 
River Cement Co. of Memphis, TN, and the 
plant was designed to handle a 600-ton-per- 
hour feed. 

Industrial.—Sand for industrial uses was 
produced by two companies in Jackson and 
Tishomingo Counties. Both output and val- 
ue increased. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; the 1984 chapter gave estimates. 
Data for even-numbered years are based on 
annual company estimates made before 
yearend. 

Crushed stone production decreased over 
20% from that of 1984; unit prices also 
decreased. The completion of the Tennessee- 
Tombigbee Waterway reduced local market 
demands and production subsequently 
dropped. Plans to ship stone to the gulf by 
the waterway were temporarily shelved as 
the demand along the gulf was being over- 
supplied from quarries up the Mississippi 
River and from foreign sources. 

In 1985, seven companies produced lime- 
stone and mar! at nine quarries in seven 
counties. Unit prices decreased from $2.90 
in 1984 to $2.71 in 1985. 


Table 5.—Mississippi: Crushed stone’ sold or used by producers in 1985, by use 
(Thousand short tons and thousand dollars) 


Use 


Combined coarse and fine aggregates: Other construction? _ 
Agricultural: Agricultural limestone ____________-_- 
Special: Other miscellaneous 


1Includes limestone. 


*Includes concrete aggregate (coarse), bituminous aggregate (coarse), 
treatment aggregate, unpaved road surfacing, riprap and jetty stone, an 


Quantity Value 
STD ce 886 614 1,968 
M eee hoe eh 199 1,037 
99d ee ee ee eee 770 1,277 
RE AAA a *1,582 4,282 


road base or subbase, bituminous surface- 
fine aggregate (screening). 


Includes cement manufacture production reported without a breakdown by end use and estimates for nonre- 


spondents. 


*Data do not add to total shown because of independent rounding. 
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Sulfur (Recovered).—Mississippi ranked 
fourth in the Nation in output of recovered 
sulfur. Sulfur sold or used in 1985 totaled 
565,000 metric tons, valued at $62.2 million, 
a decrease of 25.1% in shipments and 16.4% 
in value from that of 1984. Production of 
recovered sulfur from refinery and natural 
gases was reported by Shell Oil Co. in 
Clarke and Rankin Counties; Chevron USA 
Inc. in Jackson County; Amerada Hess 
Corp. in Lamar County; Pursue Gas Proc- 
essing & Petrochemical Co. in Rankin Coun- 
ty; and Koch Hydrocarbon Co. in Clarke 
County. 


METALS 


Primary metal production, while not a 
significant industry in the State, contribut- 
ed economically to the State. The major 
portion of Mississippi’s extractive mineral 
industry was nonmetallic, but a significant 
metals industry existed, dependent on out- 
of-State raw materials. Shipments of fer- 
roalloys increased 7.0% while value increas- 
ed 14.8%. Kerr-McGee operated an electro- 
lytic manganese facility at Hamilton utiliz- 
ing pyrolusite from Gabon, West Africa. 
According to the Mississippi Research and 
Development Center (MRDC), 8 companies 
produced gray iron castings, 6 produced 
Steel castings, 11 produced aluminum cast- 
ings, and 8 produced brass castings. There 
were three secondary nonferrous smelters 
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in the State according to MRDC. 

Mississippi Steel Co.’s minimill at Jack- 
son was purchased by Birmingham Steel 
Corp. in August. It is the only minimill in 
Mississippi and the largest supplier of 
reinforcing bar in Mississippi and Loui- 
siana.* 

LTV Steel Co. closed its cold-finished bar 
operations in Gulfport in September for an 
indefinite period. The closing was the result 
of low demand.* Vicksmetal, a new joint 
venture of Sumitomo Corp. of America and 
Sumitomo Corp. of Japan, started operation 
in May. The plant processed electrical steel 
sheet and was constructed at a cost of al- 
most $2 million. 

Oxford Wire & Cable Services Inc. began 
manufacturing wire harness in Oxford in 
December. The company was financed by 
Japanese interests. 


N Mineral Officer, Bureau of Mines, Tuscaloosa, 


Editorial assistant, Bureau of Mines, Tuscaloosa, AL. 

*State geologist, Bureau of Geology and Energy Re- 
sources, Jackson, MS. 

*Business Trends. South Central Bell Telephone Compa- 
ny. Feb. 1986. 

SFederal Reserve Bank of Atlanta. Economic Review. 
Feb. 1986, p. 78. 

ily Corinthian (Corinth). Waterway Posts Slow First 

Year. Jan. 21, 1986. 

"Industrial Minerals. Kerr-McGee Corporation. No. 212, 


1 N N Public Birmingham Steel 
ews. New 
Has Glowing Profits. Feb. 7, 1886. 
o American Metal Market. LTV's Cold-Finished Plants to 
Idle in Pa., Iowa, Miss. Aug. 20, 1985. 


Table 6.—Principal producers 
Commodity and company Address Type of activity County 
United Cement C00o ------ Box 185 Plant Lowndes. 
Artesia, MS 39736 
International Minerals & Chemical Corp . Box 346A Mine Do 
Aberdeen, MS 39730 
Jackson Mix Concrete, a division Box 1 2223080 2222 Hinds. 
of Delta Industries Inc. Jackson, MS 39205 
Oil-Dri Production oo Mine and plant Tippah. 
Ripley, MS 38663 
Presley Construction Inne Box Mines Noxubee. 
Shuqualak, MS 89361 
Sand and gravel (1984): 
American Sand & Gravel Co Box 272 Stationary plant Forrest. 
Blain Gravel Co ber zs s Atl Stationary plants Clay, Copiah, 
ravel cᷣo 0 i 
Mount Olive, MS 39119 j Itawamba, 
Hammett Gravel Oo 207 Mines and plants_ Holmes, Mar- 
Lexington, MS 39095 ion, Pike. 
Stone (crushed): T eee - 
Stone Products x Quarry. ------ Tishomingo. 
State cles t of Agriculture and Box 88 Quarri 
n es Í 
Commerce. Jackson, MS 39205 8 
ayne. 
United Cement C00o ------ Quarry... ...- Lowndes. 


Box 185 
Artesia, MS 39736 
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The Mineral Industry of 
Missouri 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Missouri Department of 
Natural Resources, Division of Geology and Land Survey, for collecting information on 


all nonfuel minerals. 


By Jane P. Ohl, Heyward M. Wharton, and Ardel W. Rueff? 


The value of nonfuel minerals produced 
in Missouri increased from $731.9 million in 
1984 to $734.9 million in 1985. The State 
ranked ninth in the Nation, down from 
eighth in 1984. 

In 1985, 12 nonfuel minerals were pro- 
duced in the State, 7 industrial minerals 
and 5 metals. Industrial minerals accounted 
for 64% of the total value; metals, 36%. The 
State ranked first nationwide in the produc- 
tion of fire clay and lead, and was second in 
zinc; third in barite, crude iron oxide pig- 


ments, and lime; fourth in fuller's earth; 
fifth in copper; and sixth in portland ce- 
ment, silver, and crushed and broken stone. 

Crushed stone was Missouri's leading 
mineral product and accounted for about 
22% of the total nonfuel mineral value. 
Recoverable lead output increased by 33%, 
or nearly 92,700 metric tons, in 1985, but 
total value fell 0.5%. 

Per capita value of nonfuel mineral pro- 
duction was $146, compared with the na- 
tional average of $98. 


Table 1.—Nonfuel mineral production in Missouri! 


1984 1985 
Mineral : Value : Value 
Quantity (thousands) Cuantity (thousands) 
FF! Ü·§”²ᷣwQ ĩ LL thousand short tons. _ W W 47 :$2,791 
Cement: | 
Masonr gg do 1 $7,033 139 6, 
Portland ouem a Rus do- 3,981 178, 225 8,669 159,757 
NR gS cat eg te a IAE do— 1.575 14, 1,545 10,271 
Copper (recoverable content of ores, etc.)) metric tons on 8 sd 5 E 8 
peces oo m s cc MNT ep E 1,870 W 1,110 
Lead (recoverable content of ores, etc.)) metric tons 218,329 156,766 371,008 155,955 
Sand and gravel: 
Construction thousand short tons_ _ 7,967 19,364 €7,500 20,000 
Industrial... ee ee do- 614 8,129 535 7,830 
Silver (recoverable content of ores, etc.) thousand troy ounces. . 1,401 11,406 1,635 10,044 
Stone (crushed ))) thousand short tons. . e41. ,600 €187,000 ,646 162,097 
Zinc (recoverable content of ores, etc.) metric tons 45, 458 48, 707 49,840 43,908 
Combined value of clays (fuller's earth), iron oxide pigments 
eraan), lime, stone (dimension), and values indicated by sym- 
DoW aaa men uc dere y a E XX 142,016 XX 136,370 
% ee a ee he XX 731,897 XX 734,960 
*Estimated. NA Not available. W Withheld to avoid disclosing company proprietary data; value included with 
“Combined value" figure. Not applicable. 


1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
2Excludes fuller's earth; value included with Combined value" figure. 
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Table 2.—Nonfuel minerals produced in Missouri in 1984, by county! 
County Minerals produced in order of value 
J o ioc ee e A Sand and gravel (construction). 
M ³Ü;rwäAi⁰ ³ M¼ y ky yr Luc i cua Do. 
Bollinge E cu ee ee Lend d l (construction). 
Pewee couse lnc d . i ee ee ee and gravel (co on 
Hong... ea ¼ s yy 8 Do. 
Bütléf unen eee ĩ]ĩéͤ ⁰ LIE LE ree and gravel . clays. 
%JJ%J%%/%ͤ /// AAAAddddddddddddddd6ß esI E E Lr sand and gravel (construction). 
/ ð d ä k M p" Land. ef gravel (construction). 
Cape Girardeau . - —- - - - -- - -- -- LL L2 L2 LL LLL LLL 2222-2 Cement, sand and gravel (construction), clays. 
Camo... e uL LL Lu Eu se Sand and gravel (construction). 
p ⁵⁵⁵ dd ee weer m 
ꝓ Linsen iem mmu du d ER C E E Do. 
AM MEIN DUREE ERN MERO Do. 
Crawiot 22 oe Lee -m. a E eie c Clays. 
Divim o on roc e A uu E LE enden gravel (construction). 
Franklin o a Rus ͥͥ ccu ere o s cu Do. 
Gasconade -~ ---------------- uam E EE ace. Clays, sand and gravel (construction). 
Gentry on ß REL x ee eee Sand and gravel (construction). 
„ P se eee eee ud = Lime. 
IJ ee read Lua a cee Sand and gravel (construction). 
Howell ] ]˙7Vtiĩ a ꝛ f i ee ee E : 
/ ³˙¹¹ MD TUR a ees ees Lead, zinc, sil 
e iata E un LAE e EE Cement, sand and gravel 
%%% ] Ü” .] ee oe aes mde EE E Sand i ), sand and gravel (construc- 
Lafavellé o m ek Ue eee eee uim DL Sand and gravel (construction). 
Lew ooh as ]⁵̃ ͥͤͥ dd ⁰⁰⁰y ß E ETE Do. 
EE 1 ru Rg ae E Cite l 
1117777/ͤ»Ü˙m1]m᷑ ũ eee ³ AAA ꝛ m ⁊ 
D ꝙ’—mj 7ꝛ mm¼ ³] 5m aa eus cene ee Sand and gravel (construction). 
Manon uL cole ZZZ y LE LL Do. 
Mad iu lun . ͤ mt y d d LC Do. 
| UY, MEC P cS Clays. 
MOO a eee :-. y EL eee Sand and gravel (construction). 
MONTOS o ee ee Beeb eee Clays. 
Montgomery _ —.__.__....---~-----~~--~-~-----~-.~--- Clays, sand and gravel (construction). 
Morgen. nolo ee ieee eae Sand and gravel (construction). 
NOdBWRYy cc e eee a eles Do. 
Oregon 2 ceu nueces n cue a aan eee Do. 
GGG). ³¹-w ð cL LL y i Clays. 
ORIR.. 2 een ed dec E Sand and gravel (construction). 
e ß ß RS Do. 
z d d i EE Lee Do. 
, e p eS 
Piki oneee ⁵ ũ⁵Ä ñęñꝶßę ⁊ðͤ . z ß —€—— Cement, clays, sand and gravel (construction) 
Plito- MEI i S Clays. 
Pulsski oe are .... 88 Sand and gravel (construction). 
Ralis . ee Cement, c ys. 
Reynold -cene a a Lead, zinc, silver, copper. 
RIC -ennaa a aaa LE D eet Sand and gravel (construction). 
St. Charlee ee oe ee Clays. 
St. Francois 22 ꝛ oe eee eee eee Lime, sand and gravel (construction). 
Ste. Genevievdgdddgaa LL LL LL LLL 222 cL 2222-2. : 
Pol MM aM c DN Sand B 
111110 ³Wͤ˙ m ⁰⁰ x Et 
HOO o Add uL D E Do. 
%%% ¶»ſrG f ⁵⁵⁵üm. ma. y 8 Clays, sand and gravel (construction). 
Tany Pd ELE eet sae Sand: and gravel (construction). 
ji: PEE ⁰˙½½½½; ꝛ ⁵⅛ Ü]A dkdßd a HN Do. 
o ee c LL AM Note eee Clays, sand and gravel (construction). 
Washington ² -—--------------------- -M Iron ore, lead, zinc, barite, silver, opper sand 
and gravel (construction), i iron pig- 
ments. 
Undistributed? |... 2 2 „„ „„ Stone (crushed and dimension), gem stones. 


No production of nonfuel mineral commodities was reported for counties not listed. 
*Data not available by county for minerals listed. 


Trends and Developments.—In 1985, the 
lead industry continued its decline; both 
consumption and prices had dropped in 
recent years, and some mines had been shut 
down before their ore bodies were entirely 
depleted. Lead imports from foreign coun- 
tries had been competing strongly with 
domestic firms, and markets had been 


changing and shrinking. Lead consumption 
by the battery and gasoline industries had 
fallen markedly. A new use for lead by the 
asphalt industry had been tested. 
Employment.—According to the Missouri 
Department of Labor and Industrial Rela- 
tions, the unemployment rate in the State 
was 5.8% in October 1985 compared with 
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Table 3.—Indicators of Missouri business activity 


1983" 1984 1985P 
Employment and labor force, annual average: 
opulalion zl ß o D LA ML d me thousands 4.963 5,001 5,029 
Total civilian labor force... 22222222222 2222-2 do- 2,947 2,918 2,472 
Unemploymen!tll!! !!!!! percent 9.9 7.2 6.4 
Employment (nonagricultural): 
Mining total thousands. _ 6.3 6.1 6.4 
Metal mining do____ 2.0 1.4 W 
Nonmetallic minerals except fuels? . do- 2.6 2.8 8.0 
,, ß ß do... 1.6 W W 
Oil and gas extractionůh!çhnſlß do— 2 W 1 
Manufacturing total... «ö do...- 405.4 433.8 429.3 
metal industries do- 12.4 13.7 12.8 
Stone, clay, an ano produ et do- 11.0 11.3 11.0 
Chemicals and allied produettss ss do- 27.6 28.6 29.3 
Petroleum and coal product do 1.1 1.2 1.5 
Construction -~--~ :::: . do. ..- 14.7 85.7 94.8 
Transportation and able mill... se emm do— 182.7 136.6 142.3 
Wholesale and retail trade: wd do... - 463.7 488.5 509.8 
Finance, insurance, ical estate Mes do... 111.8 116.2 120.7 
17 ⁰ ͤ—o¹v ] ͤũꝶ⁰m ͤ ß km ee do— 419.3 444.1 462.5 
Government and government Sipe JJ ĩᷣ ͤ A do— —— 323.2 321.8 830.7 
Total c c eoo ³ A Lua ee LE do- 1,987.0 2,082.7 2,096.5 
Personal income 
õõĩ¹¹¹ ⁰ at he EN . ˙¹ tes ees ee te millions. .. $56,895 362,352 inju 
r EU . . Re $11,468 312,469 18,244 
Hours and earnings: 
Total average weekly hours, production workers —-—-—-—----------------- 39.9 40.5 40.2 
otal ave hourly earnings, production workers $8.9 $9.3 $9.6 
Earnings by industry: 
Farm income — —- -—------------—--——----—-------—-——-——- millions $82 
7! •—J—Tͤ LE LE Me uis do- $41,206 845,407 — $48,719 
Mining tota———— „„ do $290 $223 $3 
Metal mining do... 70 $60 
Nonmetallic minerals except fuel do— $74 
Coal minihg —.— ß e ce do... 16 6 $101 
Oil and gas extraction do... $87 $105 $92 
Manufacturing totaalllllll“è““““n“nXnXnXnXn!nl! do... $9,783 $10,996 311, 626 
Primary metal industries do. $364 $411 $406 
Stone, clay, and A inen products do... $265 ioc $292 
Chemicals and allied products — -—------------------- do... $903 $1,050 
Petroleum and coal products — - - ------------------—- do— W $41 $61 
ConstructioonnWw-cdDvœwœDvw vœDœDœUU do- $2,473 $2,933 $3,138 
Transportation and public utilities do— 215 $4,512 $4,776 
Wholesale and )//GTTFFCõͤͥ ⅛ð Ä do— 249 $7,888 $8, 
Finance, insurance, real estate 44„ ice $2,385 $2,568 $2, 
%%%öê«uwĩU ]oðVAw. ⁰ mn do— 644 39,627 $10,470 
Government and government enterprises He $5,976 $6,372 ,887 
Construction activity: 
Number of private and public residential units authorized... 18,728 25,017 21,236 
Value of nonresidential construction millions $875.6 1,008.4 81, 232.7 
Value of State road contract awards do- 0 3390.0 $401.0 
Shipments of portland and masonry cement to and within the State 
thousand short tons 1,420 1,698 1,774 
Nonfuel mineral uction value: 
Total crude mineral value `- - - ------------------------- millions $725.9 $731.9 $735.0 
Value per capitaaa a a res ek cee ahs ay ee MO: $146 $146 $146 


PPreliminary. ‘Revised. W Withheld to avoid disclosing company proprietary data. 
a Bursan of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 


Bureau of Economic Analysis, Regional Economic Measurement Division, U. S. Department of Commerce. 
Data may not add to totals shown because of independent rounding. 
41983 data based upon 16,000-place sample; 1984 and 1985 data based upon 17,000-place sample. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 


U.S. Bureau of Mines. 


6.4% in 1984. With all employment sectors 
included, the employment rate in Missouri 
had been increasing, even into the usual 
downturn season that begins in October. 

For most of the last 5 years, Washington 
County led the State in unemployment; the 
rate peaked at 37.9% in February 1985. 
Washington County mines and mills were 
the source of the State’s barite, and the 
three surviving companies did not operate 


above 25% of capacity. . 

Environment.—The Missouri Depart- 
ment of Natural Resources and county offi- 
cials worked on controls to prevent illegal 
dumping in abandoned minesites. Two pos- 
sibly suitable sanitary landfill sites in the 
old Tri-State mining district, one near Bax- 
ter Springs and the other near Galena, 
Cherokee County, KS, were awaiting a final 
decision at yearend 1985. 
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Figure 1.— Value of lead and total value of nonfuel mineral production in Missouri. 


The State issued a report titled Con- 
firmed Abandoned or Uncontrolled Hazard- 
ous Waste Disposal Sites in Missouri," as 
required under amendments to the State's 
1977 Hazardous Waste Management Law, 
parts of which were known as Missouri’s 
superfund law. 

Tests on Jefferson County children, fi- 
nanced by St. Joe Lead Co., showed that the 
average blood-lead level in children residing 
near the Herculaneum primary lead smelt- 
er dropped to 8 micrograms in 1985 from 
16.6 micrograms in 1975. Any reading un- 
der 25 micrograms was considered safe. 

Exploration Activities.—Strategic and 
critical minerals, including those known to 
be in Missouri's geologic environment, were 
the focus of a study and report by the U.S. 
Geological Survey (USGS),‘ in cooperation 
with the Missouri Division of Geology and 
Land Survey. 

In mid. 1985, Falconbridge Ltd., a Canadi- 
an cobalt producer, reached an agreement 
with Anschutz Corp. to conduct a major 
exploration program at the Madison Mine 
at Fredericktown, Madison County. A deci- 
sion on whether or not to mine was to be 
made by yearend 1986. 

Newmont Mining Corp., Falconbridge, of 
Toronto, Canada, and St. Joe Minerals 


Corp. maintained exploration offices in Mis- 
souri, but there was little exploration activi- 
ty except for the Falconbridge drilling pro- 
gram at the Madison Mine in search for 
cobalt, copper, and nickel A few other 
companies still had land positions but were 
virtually inactive. 

On October 10, 1984, St. Joe Minerals 
entered into an agreement with United 
States Steel Corp. (USS) to assume all rights 
and title to two preference right lease appli- 
cations for two prospecting permits on 3,743 
acres of land in the Winona Ranger District, 
Mark Twain National Forest. USS filed for 
the leases on November 16, 1988, following 
discoveries of ore-grade mineralized zones 
on two areas for which it held prospecting 
permits. The permits would have expired in 
November 1988, so a lease was needed to 
hold the ground for development drilling. In 
late February 1985, the U.S. Forest Service . 
decided to make an environmental assess- 
ment before issuing a lease because of the 
proximity of the proposed lease area to 
the Current River in the Ozark's National 
Scenic River Ways (National Park Service, 
U.S. Department of the Interior) and the 
Eleven Point National Scenic River (Forest 
Service, U.S. Department of Agriculture). 
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Figure 2.—Principal mineral producing localities in Missouri. 


Legislation and Government Pro- 
grams.—The Springfield 1° by 2° Quadran- 
gle 5-year study was completed by the 
Missouri Department of Natural Resources, 
Division of Geology and Land Survey, and 
the USGS. The mineral resource study re- 
vealed that the 1,500-square-mile area in 
the Ozarks had a marginal to high potential 
for discovery of a wide variety of mineral 
deposits. The uppermost Cambrian units, 
the Potosi and Eminence Dolomites, were 
considered more favorable for lead and zinc 


mineralization than were the Bonneterre 
Dolomite and Lamotte Sandstone, the main 
hostrocks in southeastern Missouri. 

Lead, nickel, silver, zinc, and other metal- 
lic minerals could be present in deeper 
sedimentary layers, down to depths of as 
much as 1,500 feet below the surface. In 
older basement rocks potential may exist 
for other types of metallic ore deposits, but 
data were too sparse to be definitive. At the 
surface there was also a potential for indus- 
trial and construction materials, such as 
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crushed stone, building stone, construction 
sand and gravel, and some components of 
cement.5 

Seven alternative management plans for 
the 1.5-million-acre Mark Twain National 
Forest were proposed by the U.S. Forest 
Service in draft reports issued March 1985. 
Opponents contended that the Forest Serv- 
ice's preferred alternative plan put a pre- 
mium on dispersed recreation and solitude 
and would sharply reduce acreages pre- 
viously open to exploration, hunting, min- 
ing, and timbering. The final version of the 
Forest Service plan was to be issued in June 
1986. 

The Missouri Geological Survey planned 
to expand its core repository facility, which 
housed core from approximately 500 holes, 
representing approximately 350,000 feet of 
core. Starting in 1982, the economic climate 
in the metal industry led to a virtual 
termination of industry exploratory drilling 
programs, and existing cores assumed an 
added importance. As the depressed eco- 
nomic climate continued, many exploration 
offices were closed and companies were 
forced to discard core. In Missouri, 58 enti- 
ties, representing energy, metals, and in- 
dustrial minerals companies and govern- 
ment agencies, donated 1,663 cores, or 1.5 
million feet of core, to the Missouri Geologi- 
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cal Survey repository. 

Scientists at the U.S. Bureau of Mines 
Rolla Research Center sought methods to 
recover cobalt, nickel, and other metal val- 
ues from Missouri lead ore concentrates? 
and to describe the best available technolo- 
gy for their recovery. Missouri ores were 
the only domestic cobalt resource being 
mined. A continuous flotation unit com- 
pleted at Cominco American Incorporated's 
Magmont concentrator in June recovered as 
much as 65% of the cobalt found in the mill 
tailings and from 60% to 90% of the other 
valuable metals, such as copper, lead, silver, 
and zinc.’ 

Approximately 3.6 million pounds of co- 
balt could become available annually from 
Missouri lead ores. The system, while tech- 
nically feasible, was not currently econom- 
ic. In recent times, Missouri lead ores had 
been at a competitive disadvantage on the 
world market because they averaged only 
about one-half the coproduct and byproduct 
values of lead ores found in other major 
lead producing and exporting nations. 

Recycling zinc from flue dust for electro- 
galvanizing was another U.S. Bureau of 
Mines research objective done in coopera- 
tion with the University of Missouri—Rolla 
in 1985. 


REVIEW BY NONFUEL MINERAL COMMODITIES 


METALS 


Copper, iron, lead, silver, and zinc were 
produced from eight mines during 1985. 
AMAX Lead Co. of Missouri, ASARCO In- 
corporated, Cominco American, Pea Ridge 
Iron Ore Co. (a subsidiary of St. Joe Miner- 
als) and St. Joe Minerals were the oper- 
ating companies. AMAX operated its Buick 
Mine (ownership shared with a Homestake 
Mining Co. subsidiary), Iron County; Asar- 
co, its new West Fork Mine, Reynolds Coun- 
ty; Cominco American, its Magmont Mine 
(ownership shared with Dresser Industries 
Inc.), Iron County; Pea Ridge, its Pea Ridge 
iron mine, Washington County; and St. Joe 
Minerals, its Casteel, Fletcher, Viburnum 
No. 28, and Viburnum No. 29 Mines, Iron, 
Reynolds, and Washington Counties. 

In addition to lead smelters and refineries 
in Iron and Jefferson Counties and the iron 
ore pellet plant in Washington County, 
Missouri also had a primary aluminum 
smelter in New Madrid County. All mines 
and plants were in southeastern Missouri. 


Aluminum.—Noranda Aluminum Inc. be- 
came a part of the Cleveland Group of a 
new SBU (strategic business unit) called 
Noranda Manufacturing Inc. The parent 
company was Noranda Inc., Toronto, Cana- 


a. 
Cooling fluid used for the electrical sys- 
tem at Noranda Aluminum's New Madrid 
smelter froze in January's subzero weather 
and combined with high winds to shut down 
a 66,000-metric-ton-per-year potline. By 
July 1, the three-potline smelter was oper- 
ating at 68.2% of its 204,000-metric-ton 
capacity. Noranda Aluminum further cur- 
tailed smelting operations the first week in 
November. The November shutdown, which 
affected 118 employees, was caused by the 
low selling price of aluminum ingot. In 
December, Noranda Aluminum restarted a 
potline and boosted output by 63,500 metric 
tons, bringing annual capacity to 172,000 
metric tons per year, a total reduction of 
about 17.5% from the beginning of 1985. 
Cobalt.—The U.S. Bureau of Mines an- 
nounced a new process that extracted co- 


THE MINERAL INDUSTRY OF MISSOURI 


balt from Missouri lead ore wastes. (See 
“Legislation and Government Programs.") 

Columbium and Tantalum.—Mallinck- 
rodt Inc. of St. Louis announced that its 
long-term tolling arrangement with NRC 
Inc. to convert columbium and tantalum 
raw materials into columbium oxide and 
potassium fluotantalate would not be re- 
newed in 1986. Mallinckrodt represented 
about one-third of the domestic tantalum 
raw material processing capacity. The firm 
indicated that its plant could be forced to 
shut down if new tolling arrangements 
could not be made. 

Copper.—St. Joe Minerals' Casteel Mine 
produced 45% of the copper from Viburnum 
Trend mines. In decreasing order of output, 
Casteel was followed by Buick, Magmont, 
Viburnum No. 28, Fletcher, Viburnum No. 
29, and West Fork Mines. Asarco's West 
Fork, the newest copper producer in the 
State, contained 13,550,000 metric tons of 
ore reserves, grading 0.04% copper, ac- 
cording to the company's 1985 10K Annual 
Report to the Securities and Exchange Com- 
mission. 

Iron Ore.—The sole underground iron 
ore mine in the United States was operated 
by Pea Ridge, a subsidiary of St. Joe Miner- 
als, in turn, a subsidiary of Fluor Corp. Pea 
Ridge is in northwest Washington County. 

The annual capacity of the Pea Ridge 
mining facility was 2.5 million long tons of 
ore, and that of the plant, 1.6 million long 
tons of iron ore pellets.* 

During fiscal year 1985, Pea Ridge oper- 
ated at a slightly lower utilization rate than 
in fiscal year 1984, owing to reduced cus- 
tomer demand. Pea Ridge shipped 1.08 mil- 
lion long tons of olivine-enriched pellets 
(compared with 1.28 million long tons in 
1984) containing 1.80% MgO. The pellets, 
with an iron content of approximately 6596, 
represented about 93% of total product 
shipments by Pea Ridge. Chemical enrich- 
ment of the pellets, used in blast furnaces, 
proved successful in lowering steel pro- 
duction costs. In addition, 54,687 long 
tons of other iron oxide products also were 
shipped.“ 

Pea Ridge also produced heavy- medium 
magnetite for coal washing, ceramic- grade 
iron oxide for use in ceramic magnets and 
crude iron oxide pigments, and hematite for 
use as additives in cement manufacturing 
and drilling muds. 

Iron ore mined in fiscal years ending 
October 31, 1985, 1984, and 1983, amounted 
to 1.72, 1.89, and 1.16 million long tons, 
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respectively. Grades were 44%, 45%, and 
45.8% magnetic iron for 1985, 1984, and 
1983, respectively. St. Joe Minerals' manag- 
ers estimated that as of October 31, 1985, 
proven ore reserves (ore having a grade of 
at least 45% magnetic iron) in the Pea 
Ridge ore body were approximately 164.9 
million long tons, containing approximately 
56% magnetic iron. 

Lead.—Missouri's mines accounted for 
89.6% of the Nation's total lead output in 
1985, compared with an 86.3% (revised) 
share in 1984. Total mine production of 
recoverable lead from the State's seven lead 
mines increased 3396 from that of 1984 but 
was more than 9% lower than 1983 produc- 
tion. 

A potential new market under develop- 
ment was the use of lead diamyldithiocar- 
bamate to slow the oxidation of paving 
asphalts, reducing their tendency to crack 
and, possibly, doubling service life. By June 
1985, three practical road trials were in 
progress in the United States and Canada. 
This application could eventually represent 
an additional 50,000 metric tons of domestic 
lead consumption in the 1990's.:: 

AMAX-Homestake employees, members 
of United Steelworkers of America, who 
had struck the Buick complex on June 1, 
1984, and signed a new contract December 
29, returned to work in January 1985. The 
new 37-month contract, which was to expire 
January 31, 1988, provided for a closed shop 
and maintained seniority rights; the miners 
accepted a $3 per hour cut in wages and 
benefits, including medical benefits, shift 
differential, and weekend premiums. 

In 1985, AMAX-Homestake increased 
Buick Mine ore production by about 725,000 
metric tons, and the joint venture partners 
mined and milled 2.08 million metric tons of 
ore, compared with 1.36 million metric tons 
in 1984. The average ore grade was 6.9% 
lead and 1.4% zinc, compared with 8.1% 
lead and 1.8% zinc at Buick in 1984. Buick 
Mine was the Viburnum Trend's largest 
producer of recoverable lead. The Buick 
Mine and mill also produced 42,712 metric 
tons of zinc concentrates, with a zinc con- 
tent of 58.29%, according to AMAX's 1985 
10K Annual Report. 

Owing to depressed conditions in the 
base-metal industry, AMAX-Homestake 
revised Buick's mining plan and reduced 
the production rate to 1.5 million metric 
tons per year to cut costs. The firm also 
roduced its reserve estimates to 18.1 million 
metric tons, grading 8.0% lead and 2.2% 
zinc, reported at yearend 1985, down from 
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32.7 million metric tons, grading 5.6% lead 
and 1.4% zinc, reported for 1984. 

The principal areas to be mined were held 
under long-term Federal mineral leases. 
The term of the principal lease was to 
expire in 2013. Royalty payments of 5% 
were paid to the U.S. Bureau of Land 
Management.“: 

The AMAX-Homestake smelter, although 
closed for maintenance and inventory ad- 
justment from October 21 to December 2, 
treated 177,880 metric tons of lead concen- 
trates (with a lead content of 77.29%) and 
produced 118,712 metric tons of refined 
lead. 

Early in the year, Asarco kept its Glover 
smelter in Iron County working three 
shifts, using 200 salaried and hourly work- 
ers to process the lead concentrates from 
Cominco American’s Magmont Mine. The 
smelter had enough capacity—95,300 met- 
ric tons per year—to handle ore from 
Magmont and Asarco’s own new West Fork 
Mine, when it opened in September. West 
Fork zinc concentrates were sold.“ 

In its 1985 10K Annual Report, Asarco 
stated that Glover’s higher than capacity 
production in 1985 resulted from uninter- 
rupted operations and minimal downtime 
for repair and maintenance. Glover’s output 
was 112,039 metric tons of lead bullion, up 
43% from that of 1984 (during the last 
quarter of 1984, workers had struck the 
Glover smelter). 

Following completion of the West Fork 
Mine underground crushing system, initial 
production was limited to 25% to 30% of 
capacity, but was to increase to 40% of 
capacity in 1986. At the 30% rate, West 
Fork supplied about 2,700 metric tons of 
lead concentrates per month to the Glover 
smelter and refinery. Full production of 
46,300 metric tons per year was expected to 
be reached by mid-1987 or whenever lead 
prices improved significantly. 

Total estimated cost of the West Fork 
Mine and mill development was $77 million. 
Design capacities included 6,800 metric tons 
of zinc and 125,000 ounces of silver per 
year.“ 

West Fork Mine had ore reserves of 13.5 
million metric tons, grading 0.0496 copper, 
5.5% lead, 1.2% zinc, and 0.30 ounce of 
silver per ton, according to Asarco’s 1985 
10K Annual Report. 

The last two of the 1984 mine labor 
disputes in the Viburnum Trend were set- 
tled on February 23, when agreements were 
reached between the United Steelworkers 
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of America and the Nation’s second and 
third largest lead mines, the closed Milli- 
ken, owned by Ozark Lead Co., and the 
Magmont, operated by Cominco American. 

At the Magmont Mine, the new contract 
was to extend through May 31, 1988. 
Though similar to Ozark Lead’s labor con- 
tract settlement, Magmont’s contract en- 
tailed a wage cut of $0.54 per hour and the 
loss of some fringe benefits and cost-of- 
living adjustments. 

Ore production at Magmont in 1985 
reached an all-time high of 1,041,000 metric 
tons, and productivity improved to a record 
high 24.4 metric tons per worker-shift. At 
yearend, 180 employees were on the payroll, 
compared with 182 in 1984. 

According to Cominco Ltd.'s 1985 annu- 
al report, the Magmont Mine produced 
100,300 metric tons of lead concentrates, 
28,100 metric tons of zinc concentrates, and 
1,100 metric tons of copper concentrates. 

Average ore grade in 1985 was 7.51% 
lead, 1.9% zinc, and 0.396 copper, compared 
with 7.1% lead, 2.1% zinc, and 0.2% copper 
in 1984. More than 40% of Magmont's total 
ore production was extracted from the 
Magmont West extension. 

Measured and indicated ore reserves at 
Magmont Mine were stated to be 6.3 million 
metric tons containing 6.5% lead, 1.1% zinc, 
and 0.4 ounce of silver per ton in 1985, 
compared with 7.2 million metric tons con- 
taining 6.5% lead, 1.2% zinc, and 0.4 ounce 
of silver per ton in 1984. Reductions in 
reserves resulted from increased mining 
costs and lower metal prices. 

Although Ozark Lead's Milliken Mine 
had been closed for economic reasons since 
March 4, 1983, about 100 workers still in the 


area who belonged to the United Steelwork- 


ers of America signed a 3-year contract 
February 23, in which they agreed to signifi- 
cant wage and fringe-benefit concessions. In 
return, the company agreed to extend the 
callback rights for most of its laid-off work- 
ers should the mine reopen.!'5 

The new contract reduced wages by $3.60 
per hour and eliminated cost-of-living ad- 
justments. Union members also accepted a 
reduced medical plan and a partial loss of 
other benefits. The new contract extends 
through February 29, 1988. The new aver- 
age wage was to be $8.86, compared with the 
former average of $12.40 per hour. Ozark 
Lead was a unit of Kennecott, a subsidiary 
of Standard Oil Co. of Ohio. 

St. Joe Minerals, a fully owned subsidiary 
of Fluor, recently moved its headquarters to 
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Clayton, St. Louis County, from New York 
City, NY. The St. Joe Lead Co. Div. operated 
four mines and two mills in southeastern 
Missouri and was the Nation's largest inte- 
grated producer of lead, accounting for 3896 
of all lead mined in the United States in 
1985. Brushy Creek Mine and mill, closed 
during the 7-month-long strike that ended 
December 9, 1984, and was not reopened in 
1985. 

In the fiscal year ending October 31, 1985, 
St. Joe Lead mined 3.2 million metric tons 
of ore, averaging 5.08% lead, compared with 
2.7 million metric tons averaging 4.76% 
lead in fiscal year 1984. The 1985 mine 
output was 20% higher than that of 1984 
but 23% lower than that of 1983. Viburnum 
No. 29 produced the largest amount of 
recoverable lead, followed by Fletcher, 
Casteel, and Viburnum No. 28 Mines. 

About 60% of St. Joe Lead's ore bodies 
was held under Federal mineral leases. 

St. Joe Lead focused on improving pro- 
duction efficiency and enhancing mine flex- 
ibility, thereby reducing the costs of both 
feed materials and production during 1985. 

A prolonged labor dispute at St. Joe 
Lead's mines was settled in the first quarter 
of 1985, and the United Steelworkers of 
America union was decertified at the South- 


east Mining and Milling Div. of St. Joe 
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Lead. The old contract expired April 30, 
1985; Herculaneum workers rejected a pro- 
posal by the company but agreed to contin- 
ue to work while negotiations with their 
Teamsters Union continued. 

The labor force at St. Joe Lead's Missouri 
mines was reduced nearly 40%, partly re- 
sulting from closure of the Brushy Creek 
Mine in April 1984 at the beginning of the 
strike. 

Most concentrates produced at the St. Joe 
Lead mills were shipped to the company's 
lead smelter at Herculaneum, Jefferson 
County. Those two operating mills had an 
aggregate daily capacity of 15,400 metric 
tons of ore. The lead smelter had an annual 
capacity of approximately 204,000 metric 
tons of refined lead—about 34% of domestic 
primary refined lead capacity. 

St. Joe Lead completed development of a 
new mine, the Casteel (formerly Viburnum 
No. 35), in fiscal year 1985. The total cost of 
the mine development project, begun in 
1980 and including expansion of the Vibur- 
num mill was approximately $31.5 mil- 
lion.“ 

St. Joe Minerals’ posted price for lead 
metal was 26 cents per pound on November 
1, 1984; 19 cents in November 1985; and 19.5 
cents on December 31, 1985. 


Table 4.—Missouri: Tenor of lead ore milled and concentrates produced in 1985 


e, ß ee S E metric tons 6,433,712 
Metal content of ore:! 

e p ̃ d EM C CE E percent 0.24 

Lend nnn E S EE I EEA EE ß ß do- 5.89 

/A, ETE do... 92 
9 produced and average content: 

e ß REN DURS NES metric tons. - 85,302 

Average % nuum cH ee ew ee 8 percent 28.41 

J) ð ⁵ð / ⁵ CREUSE NE metric tons 506, 397 

Average lead contenn 1h rcent.. _ 14.35 

—————— ĩðW6³A2AA ⅛ð— ͥ⁰m m st dng ets metric tons. — 92,408 

Average zinc content _ _ --—------------------- TUN SPEC e A TEENS, percent 57.61 

Figures represent metal content of crude ore only as contained in the concentrate. 
Table 5.—Production and value of lead in Missouri and the United States 
Missouri United States 
Year Quantity Value Percent of Quantity Val 
(metric 8. (metric his 
tons) (thousands) production tons) (thousands) 

JUNI Lun e eue Ert P iu 889,721 tts 870 87.5 445,535 $358,821 

üÜöÜÄ—5¹0U³ĩ aues 474, 460 „150 92.6 512,516 288,519 

1983 WENT HET URDU CRINE 409,280 d 620 91.1 T449,295 F214,745 

öÜͤö; ³⅛ -; ĩ E 273, 329 156,766 786.3 1322, 677 1181,745 

11!Ä Ä cs ⁰ u ee 871,008 155,955 89.6 413,955 174,008 
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Silver.—Production in 1985 was 1,635,301 
troy ounces of silver from 6,433,712 metric 
tons of lead ore, compared with 1,401,070 
troy ounces from 4,748,910 metric tons 
of lead ore in 1984. The seven Missouri 
lead mines accounted for 496 of the Na- 
tion's silver output in 1985. From 1981 
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through 1985, Missouri lead mines produced 
9,463,950 troy ounces of silver. 

The Buick Mine was the leading silver 
producer, followed, in decreasing order, 
by Magmont, Viburnum No. 29, Casteel, 
Fletcher, Viburnum No. 28, and West Fork 
Mines. 


Table 6.—Missouri: Mine production (recoverable) of silver, copper, lead, and zinc 


1988 1984 1985 
———— ³ð³ T8 8 7 7 
Materia ey or treated: Lead ore thousand metric tons. . 7,808 4,149 6,484 
ion: 
ti 
Silver cst eee 88 troy ounces. . 2,021,843 1,401,070 1,685,301 
ss ee ee E metric tona. — 1,125 §,818 18,410 
A e cunc een A ae cet 8 do---- ,280 278,329 371,008 
ZADO 2l TTT. do... 51,044 45,458 9,840 
Value 
Silver 3255 a LEE LE E thousands. _ 124 $11,406 10,044 
h ⁵ E do- 18,083 $8,575 19,797 
xe POE :mDm 8 do- $195,620 $156,766 $155,955 
WANG: nivea 8 do... 052 $48,707 $43, 
TOCA ieee nena d E ee de do... $283,830 $225,452 $229,705 


Data may not add to totals shown because of independent rounding. 


Production began at Asarco's West Fork 
lead-zinc-silver mine in September. The 
mine was operating at about 40% of capaci- 
ty by yearend and reported 65,800 metric 
tons of ore milled, and 2,000 ounces of silver 
in concentrate. West Fork reserves were 
13.5 million metric tons, averaging 0.30 
ounce of silver per ton, according to the 
firm's 1985 10K Annual Report. 

Zinc.—The Buick Mine was the Nation's 
third largest and the State's foremost pro- 
ducer of zinc, followed in order of decreas- 
ing statewide output, by Magmont, Vibur- 
num No. 29, Fletcher, Casteel, Viburnum 
No. 28, and West Fork Mines. 

Asarco produced 91 metric tons of zinc in 
concentrates between early September, 
when the new West Fork Mine started up, 
and yearend. West Fork reserves were 13.5 
million metric tons, grading 1.2096 zinc, 
according to the firm's 1985 10K Annual 
Report. 

St. Joe Minerals was the Nation's largest 
producer of zinc. The firm produced zinc 
concentrates from its four lead mines in 
Missouri for feed material to the electro- 
lytic plant and refinery of its new sister 
company, National Zinc Div., Bartlesville, 
OK. The concentrates at St. Joe Minerals' 
Missouri lead mills produced 11,687, 12,243, 
and 19,786 metric tons of zinc in fiscal years 
1985, 1984, and 1983, respectively. St. Joe 
Minerals' zinc was used primarily in gal- 


vanizing and in brass and bronze fabrica- 
tion. 


INDUSTRIAL MINERALS 


Abrasive Materials.—Finished tripoli was 
produced from raw out-of-State material by 
American Tripoli Co. at its Seneca plant in 
Newton County. 

Barite.—Missouri was the Nation's third 
largest barite-producing State in 1985; bar- 
ite output decreased from that of 1984. 
Active producers were General Barite Co. 
(Old Mines), NL Baroid (a subsidiary of NL 
Industries Inc., Cadet Mine), and DeSoto 
Mining Co. (Richwoods Mine), all in Wash- 
ington County. The value of barite ore per 
ton increased from that of 1984. 

Cement.—Five plants operated during 
1985, producing nearly 3.7 million short 
tons of portland cement, down 2.4% from 
that of 1984. Utilized grinding capacity was 
78.4%, down from 80.4% in 1984. Plants 
were operated at Cape Girardeau, Cape 
Girardeau County; Clarksville, Pike Coun- 
ty; Festus, Jefferson County; Hannibal, 
Ralls County; and Sugar Creek, Jackson 
County. All but the Clarksville plant re- 
ported masonry cement production. 

Clinker was produced at two wet-process 
and two dry-process plants, using 89.496 of 
capacity. 

Raw materials consumed were 5.8 mil- 
lion tons of limestone, 0.8 million tons of 
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shale, 0.2 million tons of clay, and smaller 
amounts of clinker, fly ash, gypsum, iron 
ore, mill scale, sand, and various resins and 
chemicals. 

Average value of portland cement ship- 
ped from mills fell $1.23 to $43.54 per ton in 
1985; masonry cement fell $1.39 to $47.63 
per ton. 


Table 7.—Missouri: Masonry cement 
salient statistics 


(Short tons unless otherwise specified) 


1984 1985 
Number of active plants 3 3 
Production 142,664 139,887 
Shipments from mills: 
tty s 143,455 139,193 
ü8 ed ie ls $1,032,799 $6,629,930 
Stocks at mills, Dec. 31 23,3 25,521 


Table 8.—Missouri: Portland cement 
salient statistics 


(Short tons unless otherwise specified) 


1984 1985 
Number of active plants 5 5 
Production 3,979,033 3,882,838 
Shipments from mills: 
antity _ 3,980,706 3,668,945 
G 3178, 225,067 5159, 757, 152 
Stocks at mills, Dec. 31 884,212 605,439 


In decreasing order of quantity, finished 
portland cement was sold to ready-mixed 
concrete companies (76.6% of shipments), 
concrete product manufacturers, highway 
contractors, building material dealers, mis- 
cellaneous customers, and contractors. 

Lone Star Industries Inc.’s portland ce- 
ment plant at Cape Girardeau was a dry- 
process plant with an annual rated capacity 
of 1.2 million tons. Net sales in 1985 were 
down 696, primarily owing to the slowed 

ional economy. 

n its 1985 annual report, Lone Star 
Industries stated that it was the Nation's 
largest importer of cement because imports 
were cheaper than cement that could be 
produced domestically. 

At yearend, Pennsylvania-based H. K. 
Porter Co. sold Missouri Portland Cement 
Co. to MPC Holdings Inc., a Swiss-West 
German joint venture of Cementia Holding 
AG, Zurich, Switzerland, and Deutsche 
Afrika-Linien, Hamburg, Federal Republic 
of Germany. The sale included the Sugar 
Creek cement plant in Jackson County, 
near Kansas City. Approximately 125 per- 
sons worked at Sugar Creek. 
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Several Missouri cement firms, including 
Dundee Cement Co., Lone Star Industries, 
and Missouri Portland Cement, were among 
the founding members of a new cement 
trade group called the American Cement 
Trade Alliance Inc. The new group, repre- 
senting 60% of U.S. clinker capacity, was 
formed to lobby Congress and the Adminis- 
tration on what it perceives to be unfairly 
priced, imported foreign government-sub- 
sidized cement. 

Clays.—Missouri ranked 10th in the Na- 
tion in clay and shale production. Total 
output declined insignificantly from that of 
1984, but average value per short ton declin- 
ed 27.8%. 

The State ranked first of 14 States that 
produced fire clay, accounting for 29% of 
the total national output. Missouri ranked 
fourth of 10 States that produced fuller’s 
earth. 

The State’s 21 companies operated 44 pits 
in 17 of 114 counties: 23 pits produced fire 
clay; 13, common clay and shale; 6, kaolin; 
and 2, fuller’s earth. 

Common clay and shale production rose 
11.7%, but value per ton declined $0.97 to 
$2.90 in 1985. Fire clay output and total 
value decreased nearly 34% and 41%, re- 
spectively, and fuller’s earth output and 
value decreased about 10% and 8%, respec- 
tively, in 1985. 

Four companies produced more than 
100,000 tons of clay, accounting for 69% of 
the total output and 66% of the total value. 
The four top-ranking companies were Dun- 
dee Cement, Dillon Clay Mining Co., South- 
ern Clay Inc., and Continental Cement Co. 
Continental, Dillon Clay, and Dundee Ce- 
ment produced common clay and shale; 
Southern Clay produced fuller's earth. 

A. P. Green Refractories Co., a subsidiary 
of the newly established holding company 
USG Corp. finished constructing a tar- 
impregnating plant at Fulton, Callaway 
County. The plant enables A. P. Green to 
meet customer requirements by economi- 
cally impregnating its brick products with 
tar, an important value-added step in re- 
fractory brick production. 

At the company's Mexico plant in Au- 
drain County, a modern computer-operated 
raw material storage and handlings system 
provided more efficient and faster raw ma- 
terial handling. Also at Mexico, a newly 
installed hydraulic brick press provided bet- 
ter sizing control and a product that had 
superior physical properties.“ 
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Kaiser Aluminum & Chemical Corp. sold 
most of its North American clay and 
nonclay refractory manufacturing facilities 
in four States, including Missouri, and a 
Canadian Province to the newly formed 
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employee-owned National Refractories and 
Minerals Corp. National Refractories con- 
tinued to produce refractory bricks used as 
linings in blast furnaces and ladles. 


Table 9.—Missouri: Clays sold or used by producers 
(Thousand short tons and thousand dollars) 


y Fire clay Common clay Kaolin Total! 
ear — 

Quantity Value Quantity Value Quantity Value Quantity Value 
111i 8 669 18,397 974 2,797 104 2,220 1,747 18,414 
TTSV 448 .8, 851 2,605 84 1,971 1,888 13,409 
Jö; eua 311 5,480 1,004 3,716 103 2,652 1,418 11,848 
19845 ale s C Lec 428 8,540 1,079 4,179 68 1,947 1,575 14,666 
. osse 284 5,073 1,205 3,497 57 1,701 1,545 10,271 


Data may not add to totals shown because of independent rounding. 


2 Excludes fuller's earth. 


Lime.—Ash Grove Cement Co. (west of 
Springfield in Greene County), Resco Prod- 
ucts of Missouri Inc. (at Bonne Terre, St. 
Francois County), and Mississippi Lime Co. 
(at Ste. Genevieve, Ste. Genevieve County) 
produced quicklime during 1985. Ash Grove 
and Mississippi Lime also reported hydra- 
ted lime output. 

Total lime output fell slightly, but total 
value rose nearly 6% over that of 1984. 

In February 1985, Ash Grove completed 
converting its Priest lime kilns to Parsons 
singleshaft, parallel flow calciners. Design 
capacity was 300 short tons per day, with a 
fuel efficiency of less than 4 million British 
thermal units per ton. The fuel used was 
natural gas, but the design can be adapted 
to almost any fuel, and the firm expected to 
burn coal in the future.“ 

Perlite (Expanded).—Brouk Co. and 
Georgia-Pacific Corp. expanded perlite from 
out-of-State sources. Brouk received its per- 
lite ore from mines in northern New Mexi- 
co. The Brouk plant was in the southern 
part of St. Louis City, and the Georgia- 
Pacific plant was in Crawford County. Both 
firms reported selling all of their output; 
perlite has many construction-industry- 
related uses. 

Salt.—Diamond Crystal Salt Co., St. 
Clair, MI, purchased the St. Louis ware- 
house facilities and properties of the Hardy 
Salt Co.’s Salt Div. for $9.5 million in early 
1985. 

Sand and Gravel.—Construction.—Con- 
struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
even-numbered years only; therefore, this 
chapter contains only estimates for 1985. 


Data for odd-numbered years are based on 
annual company estimates made before 
yearend. 

Missouri construction sand and gravel 
production was estimated to have fallen 
nearly 6% from that of 1984. Value, howev- 
er, increased an estimated 24 cents per 
short ton. 

Virginia Mines Sand and Gravel (a sub- 
sidiary of Pruitt Construction Inc.) began 
operations in the St. Clair area, Franklin 
County, in September 1985. About 90% of 
the company’s production was sold to con- 
crete manufacturers; 10% was used as 
landscaping gravel. 

Industrial.—Quantity and value of indus- 
trial sand fell 12.9% and 9.8%, respectively, 
from figures for 1984. Average price per 
short ton rose $0.46 to $13.71 per ton. 

On September 13, United States Borax & 
Chemical Corp. acquired the Pennsylvania 
Glass Sand Corp. from ITT Corp. and made 
it a division of United States Borax & 
Chemical. Pennsylvania Glass Sand, head- 
quartered in Berkeley Springs, WV, was a 
leading producer of silica sand and attapul- 
gite clay—commodities used in the agricul- 
tural, chemical, glass, and oil and gas indus- 
tries. Pennsylvania Glass Sand had a major 
industrial (silica) sand mine and processing 
plant in St. Louis County, just east of 
Pacific. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; the 1984 chapter gave estimates. 
Data for even-numbered years are based on 
annual company estimates made before 
yearend. 

In 1985, output and value of both crushed 
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and dimension stone increased over esti- 
mated figures for 1984. 

Crushed.—Crushed stone production rose 
about 22%, and value, about 18%. Nearly 
9695 of the crushed stone produced from 
238 quarries in Missouri during 1985 was 
limestone and dolomite. The State’s output 
also included, in decreasing order, small 
amounts of crushed granite, sandstone, and 
marble. 

Of the 238 quarries in Missouri, 10 pro- 
duced more than 1 million short tons of 
stone each, accounting for 34.396 of the 
State's total output. Of the 10 largest quar- 
ries, 9 produced limestone; the largest of 
these was the Tower Rock Stone Co. quarry 
in Ste. Genevieve County. The largest pro- 
ducer of crushed granite was the Missouri 
Pacific Railroad Co. (quarry operator, Quali- 
ty Aggregates) in Wayne County. 

In decreasing order of tonnage produced, 
the top 5 of 139 companies were Tower Rock 
Stone Co., Fred Weber Inc., Moline Con- 
sumers Co., West Lake Quarry & Material 
Co., and Martin Marietta Aggregates, op- 
erating a total of 37 quarries in 22 counties. 
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The top five companies accounted for 3396 
of the total quantity and 3096 of the total 
value in 1985. 

Crushed stone was transported by truck 
(78.9% of quantity shipped) waterway 
(11.7%), unspecified methods (5.5%), and 
railroad (3.9%). 

The Missouri Limestone Producers Asso- 
ciation calculated that a State highway in 
Missouri cost 7.4% more to build in 1985 
than it did in 1984. The cost increase was 
largely attributed to higher bid prices on 
construction materials such as asphalt, con- 
crete, and steel, and partly on activities 
such as earthmoving.” 

Missouri Portable Stone Co., Warrenton, 
added a secondary impact crusher i in March 
1985 to one of its portable plants, increasing 
production from 150 to 336 tons per hour. 
The new unit handled feed as large as 20 
inches in diameter, up from 5- and 6-inch 
diameters in the old crusher. The company 
planned also to install a new screening 
system to increase production capacity of 
finished materials. 21 


Table 10.— Missouri: Crushed stone! sold or used by producers in 1985, by use 
(Thousand short tons and thousand dollars) 


Use 
| ae fay i a (4-1-1/2 inch): 


-— € — € — c a am eww ww we ee we we ewe D 


Bituminous aggregate, 


coarse 
Bituminous surface-treatment aggregate 


Railroad ballast 
Fine aggregate (-3/8 inch): 


Stone sand, concrett- mee 
Stone sand, bituminous mix or sea „ 


Graded road base or sub 


Unpaved road surfacing... - - - - - - -----—---—-—- 
Crusher run or fill or waste- ccrann LEE 


Other construction? 
Agricultural: 


Agricultural limestone 
Poultry grit and mineral food ———-------------- 


Chemical and metallurgical: 


Cement manufacture 
Lime manufacture ________________________ 


Other fillers ot extender 
Roofing granulsses2ssee «4 


Other miscellaneous? 


Other unspecified... „„ 


Quantity Value 
222d DEM ⁵ĩ RE REM 1,522 3, 147 
J; 8 5,224 14, 101 
3 ⅛ðò V E 279 969 
J NUR ROS te aes See 3,845 14,889 
Me rer 8 2,080 9, 209 
MCN 913 3,458 
F710. e E Le 1,491 3,193 
—————— a OT 227 960 
at ee E Oe aN 8 70 266 
aE D ·ũ᷑ͥ EE eR nee 995 3,962 
E PNO PE ĩͤ d 8 5,653 18,735 
ele (8 2,844 10,048 
Me Ae E C 5,962 20,327 
JJ. 8 985 2,961 
22 A I EI. 1,708 5,532 
EU A ene K-): 8 860 2,397 
i uU A EC LIE 8 6,293 15,132 
Re sm EN . ey Meer ET 205 892 
/ ed sae ee 8 41 157 
JJ ĩ NECNON 242 879 
J Ku ĩ 8 369 2,842 
j 8 8,789 28, 538 
JJ ————É— 50,646 162,097 


‘Includes dolomite, granite, limestone, marble, and sandstone. 
2Includes stone used in building products, coarse aggregate (large) and stone used for other construction and 


maintenance pu 


rposes. 

*Includes stone used in chemical stone, asphalt fillers or extenders, glass manufacture, and other uses not specified. 
“Includes production reported without a breakdown by end use and estimates for nonrespondents. 

5Data may not add to totals shown because of independent rounding. 
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In January 1985, Tower Rock Stone Co. 
completed the third and last phase of an 
expansion program that began in 1979 at its 
Ste. Genevieve facility. Phase 1 provided 
greater capacity for larger sized materials 
production. Phase 2, completed in 1980, 
added capacity for aggregates and agricul- 
tural limestone production. Phase 3, the 
primary plant, produced riprap and other 
large products, some aggregates, and surge 
pile feed. The annual capacity was increas- 
ed to 3 million tons of processed material.” 

Missouri Department of Natural Re- 
sources, Division of Geology and Land Sur- 
vey, scientists completed six regional 
studies to determine the chemical and phys- 
ical properties of selected stone resources in 
Missouri. The reports are numbered OFR- 
85-33-MR through OFR-85-38-MR. 

Selected stone resources also were studied 
for use as railroad ballast." 

Dimension.—Dimension stone output in- 
creased about 80% over that of 1984; total 
value increased 49%. Average value per 
ton, however, fell from $141.87 in 1984 to 
$117.23 in 1985. Beavers Natural Stone Co. 
in Camden County and Keystone (Granite) 
Memorial Inc. in Iron County were the two 
reporting dimension stone producers. Bea- 
vers cut sandstone; Keystone cut granite. 

Sulfuric Acid.—Sulfuric acid production 
rose 44% from that of 1984; value per short 
ton, however, increased 8%, or $2.35. St. Joe 
Lead produced sulfuric acid during lead 
refining at its Herculaneum plant. 

Vermiculite (Exfoliated).—The quantity 
and value of exfoliated vermiculite decreas- 
ed 7% and 12%, respectively, from those of 
1984. 

Brouk and W. R. Grace & Co., Construc- 
tion Products Div., processed vermiculite 
received from  out-of-State or foreign 
sources. Both plants were in the independ- 
ent city of St. Louis. Brouk received its ore 
from Africa and South Carolina and Vir- 
ginia. The African ore was shipped up the 
Mississippi River by barge from gulf coast 
seaports. 

Both firms sold vermiculite as block insu- 
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lation, concrete aggregate, horticultural 
mix, loose-fill insulation, and soil condi- 
tioning mix. One or the other firm also sold 
the product for use as fire proofing, packing 
insulation, plaster aggregate, and miscella- 
neous uses. 


1State Mineral Officer, Bureau of Mines, Denver, CO. 
2Geologist, Missouri Department of Natural Resources, 
Division of Geology and Land Survey, Rolla, MO. 

Missouri Department of Natural Resources. Confirmed 
Abandoned or Uncontrolled Hazardous Waste Dis 
Sites in Missouri. Div. Environ. Quality, Annu. Rep., 
Jan. 1, 1985, 105 pp. 


‘Pratt, W. P. The Midcontinent Strategic and Critical 
Minerals Project: Objectives and Status. U.S. Geol. Surv. 
OFR 85-597, Oct. 1985, 16 pp. 

5Martin, J. A., and W. P. Pratt. Geol pend Mineral- 


Resource Potential of the S 3 1° MO Dep Nat 
Missouri, As Appraised i in Se me YTO 1985. M 
Resour., Div. Geol. and Land 
Cornell, W. L., D. C. Holtgrefe, and. and F Mt m 
ead a Complex Cobalt and Nickel Sulfide From 
n - Ores by Continuous o 1 Paper 
ex Sulfides Processing of Ores, nena 
n Pec ed. by A. D. Zunkel, R. 8. Boorman, A. E. 
J. Wesely. Metall. Soc. AIME, Warrendale, 
PA, 19 1985, f E 161. 193. BuMines OP 6-86. 
Recovery of Cobalt and Other Metal Values 
From Missouri Lead Ore Concentrator Tailings. 
e and Secon 


icing Pa n. Recycling Zinc F — Flue 
Dust for Elect 
Sy vts da Metals ed P. R. Taylor, H. Ea Sohn, 


and Warrendale, PA, 1985, 
pp. 159-172. . — IY 

Fluor Corp. 1985 10K recut Repo 

10Skillings’ Mining Review. Feb. 15, P e. 

i1 American Metal Market. St. Joe VP Predicts Lead 
Rebound. June 7, 1985, p. 8. 

it 1985 10K Annual D UNE Mist; 

and Mining Jou onth in 

Mining. ing. Get. 1385 p. 59. 

14 — — . Apr. 1980, P 41, and Jan. 1986, p. 29. 

15. . Mar. 1985 

16Work cited in footnote 9. 

11Work cited in footnote 9. 

15USG Corp. 1985 Annual Report. 

l9Parsons, M. F. Ash Grove Cement Converts Older 
Shaft Kiln to New Tonel Parallel Flow Modification 


Boosts Product Quality, Fuel Efficiency. Pit & Quarry, 
Ma 1985, pp. 32-34. 
uri Limestone News. Highway Construction 
1886. rey dam: 1.4 Percent in 1985. V. 42, No. 2, Mar.-Apr. 
p 

21Michard, D. Crushers Solve Reduction 55 
Producers, Manufacturers, and Suppliers ry, Mar. 1980, 
dd Equipment Developments. Pit & 1986, 
pP 

— Marketing Crushed Stone From Missouri to 
Florida and Texas. Pit & Quarry, Sept. 1985, pp. 26-29. 

3?Rueff, A. W. Physical Suitability of Selected Stone 
Resources in Missouri for Use as Railroad Ballast. MO 
Dep. Nat. Resour., Div. Geol. and Land Surv., OFR-86-43- 
MR, 1985, 25 pp. 
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Table 11.—Principal producers 


Commodity and company 


ite: 
NL Industries Inc. Baroid Div 


Cement: 
Continental Cement Ce... 


Dundee Cement Co. 

Lone Star Industries Inc. 

River Cement Co., a subsidiary of IFI 
International of Italy (Instituto 
Finanziario Industriale S.p.A.).5 


8 Waters Cort 


A. P. Green Refractories Co., a 
subsidiary of USG Corp. 


Southern Clay Inc. (Lowe's Inc.)) 


Iron: 

Pea Ridge Iron Ore Co., a subsidiary of 
St. Joe Minerals Corp. 

AMAX Lead Co. of Missouri and 
Homestake Co.* 

ASARCO In 

Cominco American Incorporated 

St. Joe Lead Co., V 


Sand and ge. 


sube diary of List & Clar Con- 


Winters Be Material Co 


Industrial: 
Master Bros. 2 Sand Co., 
a su 


Inc. 
Pe lvania Glass Sand Corp., 
a of United States 
ical Corp. 


See footnotes at end of table. 


Address 


Box 2808 
St. Louis, MO 63111 


Box 1454 
St. Louis, MO 63178 


Box 19676 

Kansas City, MO 64141 
Box 115 

St. James, MO 65559 
ao Breckenridge 
Mexico, MO 65265 


Box 1086 
Cape miratges, MO, 
01 


Route 4 
Sullivan, MO 63080 
Boss, MO 65440... 


Bixby, MO 65439 _ _ _ — 


Box 500 
Viburnum, MO 65566 


Bonne Terre, MO 63628 
1367 Hiahwar 

St. Ri 5 68110 
Perdand On S 97217 


6811 West 63d. St. 
Overland Park, KS 
66204 


St. Louis, MO 68127 


Route 1, Box 204 
Pevely, MO 63070 


Type of activity 
Mines and plant 
Quarry and plant 


Quarries and plants 
Quarry and plant 


Mine and plant: 

Underground mine and 
plant. 

Underground mines 
and plants. 
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Ste. Genevieve. 
St. Francois. 


St. Louis City. 


Crawford. 


St. Charles and 
St. Louis. 


Jefferson. 
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Table 11.—Principal producers —Continued 


Commodity and company 


Moline Consumers Co 


Tower Rock Stone ro 
Fred Weber Inc 


West Lake Quarry & Material Co 


Vermiculite (exfoliated): 
W. R. Grace & oo 


1 Also clays in Ralls County. 

2Also clays in Pike County. 

Also stone in Pike County. 

*Also stone in Cape Girardeau County. 
5 Also stone in Jefferson County. 

9 Also silver, copper, and zinc. 

? Also stone in St. Francois County. 


Address 


Box 30013 
Raleigh, NC 27622 


313 16th St. 
Moline, IL 61265 


Box 69 

Columbia, IL 62236 
7929 Alabama Ave. 

St. Louis, MO 63111 
ur St. Charles Rock 
Bridgeton, MO 63044 


62 Whittemore Ave. 
Cambridge, MA 02140 


Type of activity 


Also stone in Bates, Dallas, Greene, Hickory, Polk, and Vernon Counties. 


Also vermiculite in St. Louis City. 


The Mineral Industry of 
Montana 


This chapter has been prepared under à Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Montana Bureau of Mines and 
Geology for collecting information on all nonfuel minerals. 


By W. L. Rice,' D. C. Lawson,? and Richard B. Berg? 


Montana's nonfuel mineral production 
value dropped to $200 million in 1985, a 
17% decrease from the $240 million record- 
ed in 1984. A substantial decline in gold and 
silver production, a yearlong deterioration 
in silver prices, and a reduction in both the 
quantity and value of copper production 
were significant factors contributing to a 
32% drop in the State's metallic mineral 
production value from the 1984 level. The 
largest production value gains recorded in 
1985 were for construction sand and gravel, 
talc, and phosphate rock. 


Gold was the leading commodity in terms 
of value, followed by construction sand and 
gravel, silver, and copper. The metals— 
copper, gold, iron ore, lead, and silver— 
accounted for 49% of the State's total non- 
fuel mineral value for the year, compared 
with 58% of the total value in 1984, and 
65% in 1983. Montana ranked 34th in the 
Nation in value of nonfuel minerals pro- 
duced in 1985, down from the 30th ranking 
gained in 1984. The State ranked 39th in 
the value of industrial mineral production 
in 1985. 


Table 1.—Nonfuel mineral production in Montana! 


1984 1985 
Mineral Value Value 
Quantity (thou- Quantity (thou- 
sands) sands) 
eV, EIE a SHEETS thousand short tons T229 185,642 279 $8,296 
Copper (recoverable content of ores, etc.)) „ metric tons W W 15,092 22,281 
SÜD onu te e Ae a es NA 450 NA 400 
Gold (recoverable content of ores, etc.) troy ounces. . 181,190 65,348 160,262 50,909 
Lead (recoverable content of ores, etc.)_ _ _ __ —- metric tons... W W 846 856 
EL nee a SUDO RUMP Re AS, thousand short tons 89 5,097 W W 
Sand and gravel (construction) __________________ do- 7.776 21.269 eg, 000 26.000 
Silver (recoverable content of ores, etc.) thousand troy ounces _ 653 46,018 4,010 24,630 
Stone (crushed)._________________ thousand short tons__ $950 2.400 21,780 25,044 
Combined er 3 barite, cement, graphite (1984), um, iron ore, 
peat, ph — 1988), rock, sand and grave ] (ind ne (crushed 
985), stone amici talc, vermiculite, and values 
ie — by bel W JJ ⁵⁵⁵(¼ TTT 8 XX "93,811 XX 62,356 
7öõÜõ% ãy ⁰ XX 1240, 035 XX 200, 272 


Estimate. Revised. NA Not available. 
included with Combined value figure. 


W Withheld to avoid disclosing company proprietary data; value 
XX Not applicable. 


1Production as measured by mine shipments, sales, or marketable icone (including consumption by producers). 


Excludes traprock; data included with "Combined value 
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Trends and Developments.—The Anacon- 
da Minerals Co. and parent company Atlan- 
tic Richfield Co. (ARCO) sold the bulk of the 
Anaconda-ARCO mineral holdings in Mon- 
tana during 1985. Washington Corps. a 
Missoula-based mining and heavy construc- 
tion company, acquired the mining assets in 
Butte for a sum reportedly under $10 mil- 
lion. Washington Corps. established a new 
mining subsidiary, Montana Resources Inc., 
and announced plans to reopen the Butte 
copper-molybdenum operations in 1986. 

Western Energy Co., a wholly owned coal 
and metals mining subsidiary of Montana 
Power Co., signed a purchase agreement in 
November for 800,000 acres of ARCO miner- 
al ownership in 19 western Montana coun- 
ties. The properties include holdings in 21 
established mining districts with recorded 
production in lead, zinc, copper, silver, or 
gold. Western Energy immediately launch- 
ed a geologic and economic evaluation pro- 
gram covering the purchased property. 

Lac Minerals Ltd. of Toronto, Ontario, 
Canada, bought out Anaconda Minerals' 
one-third interest in Stillwater Mining Co., 
a joint venture of Anaconda Minerals, 
Chevron Resources Co., and Manville Corp. 
The joint venture company is currently 
developing a platinum-group metals mine 
near Nye, in Stillwater County. 

Syracuse Minerals Inc. negotiated the 
purchase from ARCO of 35,000 acres of 
property west of the town of Anaconda in 
Deer Lodge and Granite Counties. 

Employment.—Overall mining employ- 
ment for 1985, including petroleum and coal 
industry workers, declined to 6,800 from the 
7,100 employees reported in 1984. Average 
weekly earnings for Montana's mineral in- 
dustry production workers rose slightly to 
$517.24, up from the $504.71 recorded in 
1984. Mineral industry workers were the 
highest paid group in the private nonfarm 
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industries wage sector during 1985. 


Table 2.—Nonfuel minerals produced in 


Montana in 1984, by county! 
Minerals produced 
County in order of value 
Beaverhead_ ........— pend anc reves post que. 
ver. 
ig Horn Send vel. 
Broadwater ~------ Lime, gold, gra te, silver. 
Carbon Clays, vel. 
Carter 
Cascade Send and gravel 
Custer 
Dawson _________ Do 
EM Sol nt ger pam 
Flathead |... Sand ànd gra 
Gallatin. _____-~_ — Cement, sand gravel, 
Garfield Sand and gravel. 
Gani e Silver, „ lead, gold. 
Jefferson ________ Gold, cement, silver, clays, 
Judith Basin 
Lake- ll ec Send and gravel 
pieta illl Do 
Lincoln _________ Silver, copper, vermiculite, 
8 ply ang AA 
Meagher 5 iron gold. 
Pee ore, 
Mineral Sand graver pou 
Missoula .......- Sand and gravel, barite. 
Musselshell .. Sand and gravel. 
Pu ae Do. 
Philips... lver, 
Ec IL ng 
Powell Phosphate rock, sand and 
gravel. 
Ravalli ........-- Send and gravel. 
Richland ........ Lime, and gravel. 
Roosevelt Sand and gra 
Rosebud Do. 
Sanders Do. 
Sheridan Do. 
Silver W per, sand and gravel, gold, 
Teton Sand and gravel 
Valley 8 vel. 
— IILI Faden 
Yellowstone |... Lime, and gravel. 
Undistributed* _ _ __ Stone (crushed), gem stones, 
stone (dimension). 
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Table 3.— Indicators of Montana business activity 


1983" 
Employment and labor force, annual average: 
obulatión ounce a ⁰ LC thousands. _ 816 
Total civilianlaborforce. . 2222222222222 22222 do... 896 
Unemployment _—-—-------------------------------—- percent 8.8 
Employment (non agricultural): 
ining totalu˖ ll thousands 7.4 
Metal mining do 1.4 
Nonmetallic minerals except fuels? do 9 
Coalmining" 2 . ß uus Iit do- 1.3 
Oil and gas extraction? __________________________ do- 3.7 
Manufacturing totaallll““““dlnl.lnnnndnndndndndmddd‚l»dn ee do 22.1 
Primary metal industris ccc do... 1. 
Stone, clay, and glass products? :: do... 1.1 
Chemicals and allied products do- 5 
Petroleum and coal products? sss do- 1.0 
nuss o0wh W pi ue eee do... 13.3 
rtation and public utilitiss „! do. ___ 20.4 
Wholesale and retail trade do... 73.6 
Finance, insurance, estato . — ol ³ K ci es do- 13.0 
J%%%ö;éÜ˙ĩù³ßn ð ð : K 8 do- 57.8 
Government and government enterprises do... - 68.4 
fei loi ð v A Or eee a ES do... 276.0 
Personal income: 
JJ kt eg tgp se millions $8,488 
, i uc c LE ,402 
Hours and earnings: 
Total average weekly hours, production worker ne 
Total average hourly earnings, production workers- — ~- - - -- - ------------ 110 
Earnings by industry: 
Aarmincome.- - ³⁰Üͤ i et ? millions $139 
Nonfarm - Dp ee Ur ao ——— D 
FJ nLorem a i isum 88 
Metal mining 44 „4 do— 
Nonmetallic minerals except fuels... „ do ..- 23 
III ³’ ⁰w e a do— 
Oil and gas extraction —-—----—-------------------——- do- $110 
sare udi ndustries_________________________ ig cn 330 
i m industries __ ~~~ „ 
Stone, clay, and A inen products — - - ]]... do— 26 
Chemicals and allied products do- 14 
Construction ͥ ˙O¹—·¹¹ ami ⁰⁰rvkr LC o e do- $462 
Transportation and public utilities do— $649 
Wholesale and trade - —- ---------------------——— do... $1,078 
Finance, insurance, real estate do- $257 
Servis Lo a a EE ee E do... $1,100 
Government and government enterprises do____ $1,201 
Construction activity: 
Number of private and public residential units authorized? |...  .. 8,057 
Value of nonresidential construction: millions 8130.0 
Value of State road contract awards do- $144.5 
Shipments of portland and masonry cement to and within the State 
thousand short tons 266 
Nonfuel mineral production value: 
Total crude mineral valut s millions $292.0 
/ oa he a LE Le CUL $358 


EMI MITIS 
-J30]9»623€00090 CO GA 09 CIOS 00 O = 3 


88888885 


888888 


278.4 


Bureau of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 
sources. 
Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 


31983 data based upon 16,000-place sample; 1984 and 1985 data based upon 17,000-place sample. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 


U.S. Bureau of Mines. 
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Figure 1.—Value of copper and total value of nonfuel mineral production in Montana. 


Exploration Activities.—The 1985 level 
of exploration activity in Montana, largely 
for precious metals and industrial minerals, 
was up from that achieved in 1984. In 1985, 
110 companies held operating and explora- 
tion permits for about 250 metallic and 
industrial mineral projects; a total of 29 
new exploration licenses were issued during 
the year. In 1984, 91 companies held per- 
mits covering 215 projects. The number of 
new mining claims filed in 1985 was down 
about 35% from that of 1984; by yearend, 
the cumulative total of Small Miner’s Ex- 
clusion Statements granted exceeded 1,000, 
65 of which were issued in 1985. 

United States Borax & Chemical Corp. 
and ASARCO Incorporated continued ex- 
ploration programs for stratabound silver- 
copper deposits in and adjoining the Cabi- 
net Mountains Wilderness in Lincoln Coun- 
ty. U.S. Borax resumed drilling on its 
claims north of Rock Lake; the company 
was exploring for extensions of minerali- 
zation exposed in outcrop on a validated 
claim near the lake. 

AMAX Exploration Inc. continued drift- 
ing and drilling at the Cruse-Belmont gold 
project near Marysville, Lewis and Clark 
County. The project is a joint venture be- 
tween AMAX and Gulf Titanium Ltd. Five 
potentially productive gold- and silver- 


bearing veins are now known on the proper- 
ty; AMAX began an environmental impact 
study and started design work on a mill. 
Gulf Titanium was conducting an explora- 
tion program on a 187-claim block it holds 
in the immediate vicinity of the Cruse- 
Belmont. The company hopes to establish a 
large, low-grade gold deposit on the proper- 


ty. | 

Queenstake Resources Inc. drilled nine 
holes at its Quartz Hill silver property 23 
miles southeast of Butte. The 1985 drilling 
program, planned to test five parallel veins 
in the patented claims block, more than 
doubled the company's indicated ore re- 
serve. 

Aries Resources (U.S.) Inc. continued ex- 
ploration for silver on a 1,705-acre tract of 
land just west of Butte in Silver Bow Coun- 
ty. The area, owned by Anaconda Minerals, 
contains up to 30 mineralized veins having 
values in gold, silver, lead, zinc, and manga- 
nese. In 1985, Aries conducted trenching, 
shallow drilling, and sampling on four vein 
systems in the west Butte tract. Aries also 
worked on a cooperative project with Blue 
Range Engineering, Montana College of 
Mineral Science and Technology, and the 
Montana Department of Commerce to con- 
duct feasibility testing of a portable flota- 
tion mill. 
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Figure 2.—Principal mineral producing localities in Montana. 
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Continued drilling in 1985 by Mountain- 
West Resources Inc. on its Elkhorn gold 
property, Jefferson County, partially defin- 
ed the limits of a gold-bearing, pipelike 
replacement body. 

Mines Management Inc. drilled the down- 
dip projections of four zones bearing dissem- 
inated copper-silver mineralization as iden- 
tified in 1984 on its Janstan property north 
of Thompson Pass in Sanders County. 

Sunshine Mining Co. continued sampling, 
trenching, and drilling at the old Blackfoot 
gold mine near Lincoln, Lewis and Clark 
County. Preliminary results indicated a 
mass-minable ore body. 

Guardian Resource Corp. carried out an 
11-hole diamond drilling program on the old 
Miller gold mine in Broadwater County. 
The drilling investigated lode gold-silver 
mineralization in the Miller Mountain 
stock. 

Winchester Gold Corp. explored under- 
ground at the B & H Pete and Joe gold mine 
in Madison County, and Gold Coin Mining 
Inc. completed more than 1,000 feet of 
drilling at its Gold Coin property near 
Georgetown Lake in Deer Lodge County. 

Legislation and Government Pro- 
grams.—The 1985 Montana State Legisla- 
ture considered several measures that 
would have strengthened environmental 
and social safeguards and increased taxes 
on the mining industry. Proposed legisla- 
tion that would have been disadvantageous 
to mining, however, did not pass into law. A 
bill was passed to clarify the 1981 Hardrock 
Impact Act dealing with socioeconomic im- 
pacts caused by mining; the Hardrock Rec- 
lamation Áct was amended to include some 
existing regulations and to cover custom 
mills and the processing of mill tailings. 

Interagency plans for a large-scale land 
exchange between the U.S. Bureau of Land 
Management (BLM) and the U.S. Forest 
Service were released during the year. Un- 
der the exchange plan, the BLM would 
manage 7.4 million acres of Federal land in 
eastern Montana, down from the 8.1 million 
acres currently under its jurisdiction. The 
Forest Service, however, would manage 17.4 
million acres of high mineral potential land 
in western Montana, compared with its 
current domain of 16.7 million acres. The 
proposed exchange of management respon- 
sibility, advanced as a means to improve 
efficiency and cut costs, awaited enabling 
legislation at yearend. 

A proposal was made in 1985, by the 
Greater Yellowstone Coalition of environ- 


MINERALS YEARBOOK, 1985 


mentalist groups, to establish a 4-million- 
acre Greater Yellowstone Ecosystem buffer 
zone surrounding Yellowstone National 
Park. All activities of man, including min- 
ing, would be either severely restricted or 
eliminated within the federally managed 
ecosystem zone. The Montana portion of the 
ecosystem was drawn to cover large parts of 
the Beaverhead, Gallatin, and Custer Na- 
tional Forests; most of Montana's talc oper- 
ations and resources, the Stillwater Com- 
plex, the Jardine and Cooke City Districts, 
and other areas with high mineral potential 
would be included. The coalition was push- 
ing for congressional action on the proposal. 

The Montana congressional delegation 
was unable to complete a jointly sponsored 
wilderness bill in 1985. The inclusion of a 
number of areas—the Middle Fork of the 
Judith and Big Snowy Mountains Wilder- 
ness study areas, lands along the east slope 
of the Rocky Mountains, some small areas 
in the West Pioneer Mountains, and lands 
in the Gallatin National Forest—had not 
been resolved by yearend. _ 

Montana received $32.5 million in 1985 
from the BLM as receipts from the Mineral 
Leasing Act. 

Mineral taxes collected by the State on 
nonfuel minerals, coal, oil, and natural gas 
amounted to $145.7 million in 1985; mineral 
taxes represented 25.2% of the total Mon- 
tana Department of Revenue collections for 
the year. 

The Montana Bureau of Mines and Geolo- 
gy (MBMG) made significant progress on its 
Montana Atlas Project during the year. 
When completed, the project will provide 
full color, detailed geologic maps at a scale 
of 1:250,000 for 26 quadrangles covering the 
entire State. Each 2* sheet will be the base 
for a folio of projected maps, including 
mineral resources, hydrology, and other 
subjects where applicable (ie. environ- 
mental-engineering geology, geologic haz- 
ards, land use, soil and vegetation, etc.). 
Although compilation of geology for the 
Kalispell Quadrangle was completed, the 
map was placed on open file pending com- 
pletion of new mapping by the U.S. Geologi- 
cal Survey (USGS). Compilation of geology 
was in progress for the Bozeman, Butte, 
Dillon, Forsythe, Jordan, Miles City, and 
Wolf Point Quadrangles. The Series 4 Wal- 
lace Quadrangle, prepared cooperatively 
under the USGS Conterminous United 
States Mineral Appraisal Program (CUS- 
MAP), was in press at yearend. 

Major current MBMG projects included a 
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talc assessment project in the Ruby Moun- 
tains, funded by the USGS; a compilation 
and review of Montana’s barite deposits; an 
appraisal of mineral resources in ten 7.5- 
minute quadrangles; and a geochemical as- 
sessment and geologic mapping of the Elk- 
horn Mountains Volcanics near Deer Lodge, 
and the Lowland Creek Volcanics near 
Butte. The MBMG released 14 formal publi- 
cations and placed 13 titles on open file in 
fiscal year 1985, and the ongoing MBMG- 
USGS hydrologic program worked on 6 
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projects during the year. 

The Mining and Mineral Resources Re- 
search Institute of the Montana College of 
Mineral Science and Technology at Butte 
received an allotment of 5142, 000 from the 
U.S. Bureau of Mines in 1985. The MBMG 
received a l- year grant of $82,000 from the 
U.S. Mine Safety and Health Administra- 
tion, which aided the State-funded Small 
Mine Operator Assistance Program in pro- 
viding educational information on health 
and safety. 


REVIEW BY NONFUEL MINERAL COMMODITIES 


METALS 


Aluminum.—Primary aluminum produc- 
tion in Montana increased more than 11% 
in both quantity and value over that re- 
ported in 1984. Despite a continuing world- 
wide oversupply of aluminum and conse- 
quent low prices, the Columbia Falls Alumi- 
num Co.’s reduction plant, Flathead Coun- 
ty, operated at its normal annual rated 
capacity of 180,000 short tons of metal in 
1985. In September, ARCO Aluminum Co. 
sold the plant to Montana Investors Alumi- 
num Co.; a new company, Columbia Falls 
Aluminum Co., was formed to operate the 
five-potline smelter. Starting in April 1986, 
plans call for the plant to be operated as a 
tolling facility. A phased shutdown of the 
operation was averted in November, when 
union employees ratified a labor contract 
calling for a 15% pay cut, a 16% reduction 
in benefits, and the elimination of 100 
hourly jobs. At yearend, the company was 
negotiating with the Bonneville Power Ad- 
ministration for a reduction in electric pow- 
er rates. 

Copper.—Copper production was report- 
ed from five mines in four counties in 1985, 
compared with output from six mines and 
one leaching operation in five counties in 
1984. Montana’s copper production, which 
has declined significantly since the closure 
of Anaconda Minerals’ Butte operations in 
mid-1983, dropped again in 1985, but con- 
tinued its fourth ranking nationally. 

The State’s top-ranked producers were 
Asarco's Troy silver-copper mine in Lincoln 
County, and Black Pine Mining Co.’s Black 
Pine Mine near Philipsburg, in Granite 
County. 

Gold.—Montana’s gold production declin- 
ed nearly 12% in quantity and 22% in value 
from that of 1984. The State ranked fourth 
in the Nation, accounting for almost 7% of 
the national total in 1985. Production was 


reported from 7 lode mines and 1 gold 
tailings operation in 5 counties in 1985, 
compared with production from 14 mines in 
7 counties in 1984. Placer gold production 
was reported from six operations in four 
counties in 1985. 

Production from Placer U.S. Inc.’s Golden 
Sunlight Mine near Whitehall, Jefferson 
County, decreased slightly to about 96,500 
troy ounces from the 97,000 ounces reported 
in 1984. The mill throughput was moderate- 
ly increased from about 2 million tons in 
1984 to nearly 2.2 million tons in 1985 to 
offset a slightly lower average ore grade. 
Ore reserves at yearend were 19.8 million 
tons, grading 0.048 ounce of gold per ton. 
Overburden removal was carried out for the 
Stage II pit, in preparation for ore produc- 
tion in 1986, and an underground drilling 
program to further delineate deep-seated 
West Mineral Hill ore reserves was resched- 
uled for 1986. Metallurgical research and a 
feasibility study to improve overall gold 
recovery were under way in 1985. The 
Golden Sunlight Mine was Montana’s first- 
ranked gold producer in 1985, accounting 
for nearly 61% of the State’s production. 

Production at Pegasus Gold Inc. “s 
Zortman-Landusky seasonal open pit heap 
leach operation in Phillips County amount- 
ed to about 60,400 ounces of gold and 
157,500 ounces of silver in 1985, down from 
the 70,000 ounces of gold and up from the 
152,000 ounces of silver recorded in 1984. A 
combination of an early onset of cold weath- 
er and a midyear shifting of 3 million tons 
of ore on the Zortman leach pad caused 
production to fall short of the company's 
1985 targets of 86,000 ounces of gold and 
170,000 ounces of silver. During the 1985 
season, 5.8 million tons of ore was added to 
the leach pads, bringing the total amount of 
ore placed on the pads since startup in 1979 
to 23 million tons. 
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Late in the year, Pegasus purchased the 
remainder of Wharf Resources Ltd.'s inter- 
est in the Landusky property, giving Pega- 
sus a 100% ownership of the Zortman- 
Landusky Mines. The use of microcom- 
puters at the minesite to estimate ore grade 
resulted in a lower waste-to-ore ratio and 
lower mining costs; computer technology 
was also used to facilitate pit design and to 
enhance efficiency in engineering, geology, 
exploration, accounting, and laboratory 
functions at the mine. New methods of 
scheduled spraying of leach solutions start- 
ed during the year resulted in a decrease in 
leach costs without affecting gold recovery. 
Ore reserves at the property were 40 million 
tons after reductions for 1985 mining; over 2 
million tons was added to the reserves by 
exploration drilling during the year. 

The Homestake Mining Co.-American 
Copper & Nickel Co. Inc. joint venture 
continued development work and permit- 
ting at its Jardine gold mine north of 
Gardiner, Park County. Underground drill- 
ing and bulk sampling were done in 1985, 
and production was scheduled for mid-1987. 

Mount Hagen Development Inc. got into 
production at its gold heap leach operation 
in the Elkhorn District, Jefferson County, 
and further development drilling was start- 
ed on the deposit. 

Golden Maple Mining and Leaching Co. 
was active at the old Gilt Edge Mine near 
Lewistown, Fergus County; Triad Invest- 
ments Inc. continued development and 
leaching at the Kendall property; and Cana- 
dian Minerals Inc. produced gold and silver 
at the Spotted Horse Mine in Fergus Coun- 
ty. 

Western Energy Co. entered into a third 
phase of drilling at its Char-Tam gold proj- 
ect south of Winston, Broadwater County. 
The company plans to spend between $20 
and $25 million to bring the open pit mine 
into production; mine life was projected at 
10 years with an annual production of 
40,000 ounces of gold. 

The Centennial Minerals Ltd.-U.S. Miner- 
als Exploration Co. (USMX) joint venture 
continued development at its Montana Tun- 
nels project near Wickes, in Jefferson Coun- 
ty. Late in the year, Pegasus acquired 
control of Centennial and executed an 
agreement with USMX that allowed Pega- 
sus to assume operational control of the 
project. Permitting for the 12,500-ton-per- 
day open pit, flotation milling operation 
was secured, a feasibility study performed, 
and engineering and construction contracts 
were let during the year. Production is 
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scheduled to commence in May 1987 at a 
planned rate of 4.3 million tons of ore per 
year, yielding an average of 106,000 ounces 
of gold, 1.7 million ounces of silver, 26,000 
tons of lead, and 5,700 tons of zinc. Minable 
ore reserves are reported to total 41.2 mil- 
lion tons grading 0.033 ounce of gold, 0.373 
ounce of silver, 0.289% lead, and 0.713% 
zinc. 

Placer gold production employed small- 
scale mechanical and hand methods at four 
operations, and two placers were worked by 
dragline dredging. 

Iron Ore.—Hallett Minerals Co. produced 
iron ore from the Black Butte Mine near 
White Sulphur Springs in Meagher County. 
The iron ore was used instate in cement 
manufacture. 

Lead.—Lead was recovered as a byprod- 
uct from five base and precious metals 
mines in four counties. Montana ranked 
fifth in the Nation for lead production in 
1985. 

Asarco's 75,000-ton-per-year-capacity lead 
bullion smelter at East Helena cut oper- 
ations to a 5-day workweek in midyear, 
reducing output by 20% and laying off 20 
employees. The zinc fuming plant placed on 
standby in 1982 did not operate in 1985. 

Platinum-Palladium.—The Stillwater 
Mining Co. (SMC), a joint venture between 
Lac Minerals, Chevron, and Manville, con- 
tinued work on its platinum-palladium 
mine in the Stillwater Complex near Nye, 
Stillwater County. In September, SMC con- 
tracted with American Mine Services to 
conduct a 12-month underground mining 
test program. Near yearend, the company's 
operating permit was approved by the U.S. 
Forest Service, and an Environmental Im- 
pact Statement was issued by the State of 
Montana. If ore grades prove favorable, the 
company intends to start construction in 
1986 and proceed to production in 1987. The 
planned initial 500-ton-per-day production 
rate would eventually be doubled. 

Silver.—Reflecting depressed silver prices 
prevalent in 1985, Montana's silver produc- 
tion decreased 29% in quantity and 46% in 
value from that recorded in 1984. The State 
produced 10% of the Nation's silver in 1985 
and dropped to fourth ranking in total 
silver production. In 1985, silver production 
was reported from " mines in 5 counties, 
compared with production from 14 mines in 
8 counties in 1984. o. 

Asarco's Troy silver-copper mine in 
Lincoln County was again Montana's top 
silver producer, accounting for nearly 89% 
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of the State total; the Troy Mine was the 
fourth-ranked producer in the Nation for 
1985. Asarco reported that 3.6 million troy 
ounces of silver in concentrate was pro- 
duced at the Troy Mine compared with 4.3 
million ounces in 1984. 

Black Pine Mining's Black Pine silver- 
copper mine in Granite County suspended 
operations in late January because of low 
silver prices. Driling and development 
work continued, and mining was resumed 
on a limited scale later in the year. Despite 
a reduction in its 1985 silver production to 
20% of that reported in 1984, the Black Pine 
Mine remained Montana’s second largest 
silver producer. Ore from the mine was 
trucked 14 miles to Philipsburg and benefi- 
ciated by Contact Mining Co. at its 1,200- 
ton-per-day custom mill. 


The U.S. Forest Service that 


Asarco had established valid existing rights . 
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on 101 of its 138 mining claims covering the 
Rock Creek stratabound silver-copper de- 
posit in the Cabinet Mountains Wilderness, 
Lincoln County. The Rock Creek deposit 
reportedly has a 145-million-ton silver- 
copper ore reserve with a gross value of 
more than $3.5 billion. Environmental 
studies at the Rock Creek deposit, necessary 
for preparation of an Environmental Im- 
pact Statement and subsequent operating 
permit applications, continued during the 


ear. 
The U.S. Forest Service received a con- 
ceptual mining plan from U.S. Borax for a 
major silver-copper mine near the south 
end of the Cabinet Mountains Wilderness. 
Pacific Coast Mines, a division of U.S. Bo- 
rax, has four validated claims near Rock 
Lake; drilling was done in 1985 to test 
extensions of known mineralization. 


Table 4.—Montana: Mine production (recoverable) of gold, silver, copper, lead, and zinc 
1985, by class of ore or other source material 


Number Material Gold Silver Copper Lead Zinc 
Source of = treated (troy (troy (metric (metric (metric 
mines (metric tons) ounces) ounces) tons) tons) tons) 
Lode ore: 
Dry gold? "—— Á—ÓÁ— eT 4 W W W e zm NS 
-silver so ec elec eae 1 W W W W W m 
Silver -—--—------------ 1 37,042 158 231,894 153 W act 
Ne! 6 W W W W W Da 
Copper silver 1 W W 3, 565,927 14,9386 W T 
Other lode material 
Gold cleanup _ --- -------—- ai W W W W W TM 
ld tailings ____.___.____ 1 W W W W W zc 
Total lode ....— 8 49, 445,713 1159, 139 w 1175, 092 4846 e 
Rudi lg Eis 6 E. 1,123 W Lo AREE T 
Grand total 18 49,445,713  *160,262 (4, 009,979 *15,092 4846 us 


Ww Withheld to avoid disclosing company proprietary data. 


"Details may not add to total because some mines produce more than one class of material. Operations from which 


metals were 
*Does not include gravel washed. 
Includes material that was leached. 
“Includes items indicated by symbol W. 


only from cleanup are not counted as producing mines. 


351 MINERALS YEARBOOK, 1985 


Table 5.—Montana: Mine production (recoverable) of gold, silver, copper, lead, and zinc, 


by county 
Mines Material 
producing sold or is Saver 
County 2 Troy Troy 
Lode Placer (metric tons) murs E Value danai Value 
1988, total!! 25 2 14,769,569 161,486 $68,448,864 5,707,968 $65,299,006 
1984, totall!ll!l 16 2 10,084,174 181,190 65,347, 626 652,847 46,017,907 
1985: 
Broadwater ___________ re 2 PENE W W -—: EA 
Fergus 1 = 272 650 206,478 650 8,992 
Granite 1 Sa 87,042 158 50,190 231,894 1,424,889 
Jefferson . ___.— 8 1 W W W W W 
Lewis and Clark ae ES W W me re 
Lincoln 1 xus 2,519,101 W W 8,565,927 21,902,687 
Philips... __ ___ 1 Lus W wW W W 
Powell. 37770 E VEU aa 2 nom W W EM nx 
Total- coeunt 7 6 3$9445,718 2160 350 666 34,009,979 24,680,092 
Copper Lead Zinc 
Maie . MOR youe Mie yapa le 
1 TTT 88. 492 1,168 $556,076 9 -— $190,549,468 
Mii te my maag — — 
1985: 
Fergus ________________ 22 ae E NM -- n 210,410 
Granit 158 225,410 W W zc TOR W 
Jefferson... ~~ _ W W W W M uus W 
Lewis and Clark .........- zx een se p" TUM 8 W 
Lincoln ——— 1a ben d d i ae d 
PF — = B Es a W 
Total 315,092 22,280,514 3846 255,668 8 _. 298,174,940 


W Withheld to avoid disclosing company proprietary data. 
lOperations from which gold and silver are recovered as byproducts from sand and gravel operations are not counted as 


*Excludes gravel washed. 
*Includes items indicated by symbol W. 


Table 6.—Montana: Mine production (recoverable) of gold, silver, copper, lead, and zinc 
in 1985, by type of material processed and method of recovery 


Gold Silver Copper Lead 

Type of material processed (t : : 
roy (troy (metric (metric (metric 

e ounces ) tons) tons) tons) 
PP ae eee See eee W W ade te * 
Smelting of concentrates from ore WwW 8,797,821 15,089 wW us 
Direct smelting of: 

ONO MEN NC a ee W W W WwW he 
IôöÜ;d hs ee W W W W DER 
ClesnuD enc: eunse x we iem W W W W e 
Total lode material _.............. _ W W 115,092 1846 EN 
PIER is munie Fiꝛm J...... W "i A — 
Grand totall““Ll!l 1160,262 14, 009,979 115,092 1846 MAS 


W Withheld to avoid disclosing company proprietary data. 
1Includes items indicated by symbol W. 
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Table 7.—Montana: Mine production (recoverable) of gold, silver, 
copper, lead, and zinc in Silver Bow County 


Material 
Year Mines or 5 (troy (thousand 
producing ousan roy 
metric ounces) ounces) 
tons) 
ö0öõͤͥ. aaa HM TIE 1 13,729 14,394 2,028 
1982 tS WW!!! Oa Pee ĩ ⁵⁵⁰⁰k 8 1 2, 8, 739 
J%7%//%%%/%%)Gf/GWſGͥ!T/!; ⅛ v km eal 1 313 
1ôÜÜͤ ( d 8 3 W 
10RB con ¹˙¹¹mAAͥ ⁰˙¹¹ or. Red A ae VN one 
1882-1985 -———— -—————-——————— Asad W W W 
Cop r Zinc otal val 1 
(metric (metric (metric ue 
tons tons) tons) (thousands) 
JONI' S Een uev EA E ELSE M LM 59,471 TE zd $139,555 
J; ³ Ü- ⁰⁰⁰ʒt 48,144 m "— 84,410 
//öÜ ⁵ yd D D CN NS Or 18,694 111 "A 85,761 
o —— ——— rM AAA DENEN MEN i: 
J ³⁰ ee z Š e 
1882-1985 |... i et 8 W W W W 


W Withheld to avoid disclosing company proprietary data. 


1Derived from average values of the metals; includes ave value of copper produced in wire bars prior to 1982 and 


average value of copper produced in cathodes for 1982 and 1983. 


INDUSTRIAL MINERALS 


Barite.—The amount of barite produced 
in Montana in 1985 decreased from that 
reported in 1984, although the value in- 
creased. Montana Barite Co. Inc., a subsid- 
iary of NICOR Mineral Ventures, mined 
barite at Elk Creek in the Garnet Range 
and operated its mill in Missoula. 

Cement.—Montana's cement production 
in 1985 was down by 2396 in quantity and 
26% in value from the levels achieved in 
1984. Portland and masonry cements were 
produced by Ideal Basic Industries Inc. at 
Trident, Gallatin County, and by Kaiser 
Cement Corp. at Montana City in Jefferson 
County. Portland cement produced in the 
State was used by general contractors 
(48%); ready-mixed concrete companies 
(85%); concrete products manufacturers 
(1496); government agencies, highway con- 
tractors, and miscellaneous customers (5%); 
and building material dealers (8%). Raw 
materials consumed in cement manufacture 
were locally mined limestone, clays, sand- 
stone, sand, iron ore, gypsum, slag, and 
other additives. Both of the one-kiln cement 
plants used natural gas and coal for fuel 
and purchased electricity for energy. Ship- 
ments to consumers were by rail, truck, and 
barge. 

Clays.—Montana again ranked second in 
the Nation in bentonite production. The 
1985 output increased 20% in quantity and 
47% in value from the 1984 totals. The 


increase in swelling bentonite production 
was largely due to increased oil and gas 
drilling activity and established oilfields in 
the eastern part of the State. Bentonite 
production was reported by 4 companies 
from 12 deposits in Carbon, Carter, and 
Valley Counties. 

American Colloid Co. mined bentonite in 
Carbon County and operated its mill near 
Malta, Phillips County, at a reduced rate. 
International Minerals & Chemical Corp. 
operated its Belle Mine near Alzada in 
Carter County; NL Industries Inc. also re- 
ported production from Carter County. 
Federal Ore and Chemicals Inc. mined ben- 
tonite from its Glasgow deposit in Valley 
County; the material was shipped to a 
company plant at Burnett, MN, for process- 
ing and sale to the taconite industry. 

Fire clay was produced from one oper- 
ation in Deer Lodge County. Common clay, 
mined at three operations in Gallatin and 
Jefferson Counties, was used in cement and 
pottery. Kanta Products mined shale from 
two pits in Gallatin County and operated its 
expanded shale and construction materials 
plant at Three Forks. 

Gem Stones.—Montana tied for fourth 
ranking in the Nation in gem stone produc- 
tion for 1985. Sapphires were produced from 
the Rock Creek District, Granite County; 
from Intergem Inc.'s Yogo Sapphire Mine in 
Judith Basin County; and from placer oper- 
ations on the Missouri River in Lewis and 
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Clark County. Smoky quartz was produced 
from claims in Missoula County. Amethyst 
was produced in Beaverhead and Jefferson 
Counties. 

Gypsum.—Gypsum production in Mon- 
tana increased nearly 12% in quantity and 
13% in value over that reported for 1984. 
The limited recovery in building construc- 
tion that commenced in 1984 carried on 
through 1985; a resulting improvement in 
the wallboard industry accounted for the 
increase. 

USG Corp. mined gypsum from its under- 
ground Shoemaker Mine at Heath in Fer- 
gus County; the gypsum was calcined at 
Heath and used in the company’s wallboard 
plant. Maronick Construction Co. Inc. 
mined gypsum at its open pit at Raynesford 
in Judith Basin County; the product was 
shipped to the Kaiser Cement plant at 
Jefferson City and the Ideal Basic Indus- 
tries cement plant at Trident. 

Lime.—Lime production in the State in 
1985 was down substantially from that re- 
ported in 1984. Continental Lime Inc. and 
Holly Sugar Corp. produced quicklime in 
Broadwater and Richland Counties. 

Peat.—Montana's 1985 peat production 
decreased 25% in quantity and sales de- 
creased 20% in value from that of 1984. 
Peat was marketed in packaged form by 
Farmer's Aid Corp. at Hamilton, Ravalli 
County, and by Martins Peat Inc. at Swan 
Lake in Flathead County. 

Phosphate Rock.—Phosphate rock pro- 
duction in Montana increased by 12% in 
quantity and 16% in value over the 1984 
figures. The State’s sole producer, Cominco 
American Incorporated, continued to mine 
phosphate rock at its underground Warm 
Springs Mine near Garrison in Powell 
County. After primary crushing, the phos- 
phate was rail-shipped to Cominco’s fertiliz- 
er plant at Kimberley, British Columbia, 
Canada. 

Stauffer Chemical Co. shut down the 
second electric furnace and laid off 40 em- 
ployees at its Silver Bow elemental phos- 
phorus plant during the first quarter of 
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1985. Reasons cited were climbing produc- 
tion costs and a shrinking market for phos- 
phorus products. In early November, Mon- 
tana Power Co. granted Stauffer a reduc- 
tion in electric power rates. The decreased 
power rate, combined with more favorable 
rail rates and raw materials contracts, en- 
abled Stauffer to restart the second furnace 
and rehire 13 workers before yearend. 

Sand and Gravel.—Construction.—Con- 
struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
even-numbered years only; therefore, this 
chapter contains only estimates for 1985. 
Data for odd-numbered years are based on 
estimates made before yearend. 

Estimated 1985 construction sand and 
gravel production increased 16% in quanti- 
ty and 22% in value from those of 1984, 
largely owing to a partial recovery in the 
construction industry. 

Industrial.—The quantity of industrial 
sand and gravel produced in Montana in 
1985 was five times that reported in 1984, 
while the value was more than twice that 
recorded for 1984. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; the 1984 chapter gave estimates. 
Data for even-numbered years are based on 
annual company estimates made before 
yearend. 

The State’s 1985 output of crushed stone 
increased 82% in quantity and more than 
twice in value from that estimated for 1984. 
Increased activity in highway and second- 
ary road construction and road mainte- 
nance and in heavy construction, in general 
contributed to the increase. Five counties— 
Carbon, Gallatin, Jefferson, Park, and Sil- 
ver Bow—accounted for 98% of the State’s 
crushed stone production; Ideal Basic Indus- 
tries, Kaiser Cement, Jim Gilman Excavat- 
ing Inc., and the Park County Highway 
Department were the leading producers. 
Travertine building stone was produced by 
the Livingston Marble & Granite Works 
from its quarry north of Gardiner in Park 
County. 
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Table 8.—Montana: Crushed stone! sold or used by producers in 1985, by use 
(Thousand short tons and thousand dollars) 


Use 


Coarse 
Combined coarse and fine 
Graded road base or sub 


ates: 


Other construction?_______________________ 


Chemical and metallurgical: 


Cement manufacture 
Flux stone _____________________ LL LLcac 


ate, graded: Bituminous aggregate, coarse_ _ _ 
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Quantity Value 

ge Mansi tear aOR en m 139 696 
J eR eee Se Te EE EE EN 303 910 
——— 88 258 1,046 
RON MCA ⁵ ⁵⁵¼(k 88 960 2,195 
3 W 
JJ ᷣͤ K W W 
ep EM A CUN E E 1,730 5,044 


W Withheld to avoid disclosing company proprietary data; included in “Total.” 
Includes limestone, sandstone, and quartzite, and excludes a minor amount of traprock withheld to avoid disclosing 


company proprietary data. 


Includes riprap and jetty stone, bituminous surface-treatment aggregate, and stone used for unpaved road surfacing. 
*Includes production reported without a breakdown by end use and estimates for nonrespondents. 


Sulfur (Recovered).—Montana Sulphur 
& Chemical Co. and Farmers Union Central 
Exchange recovered sulfur as a byproduct 
from petroleum refining in Yellowstone 
County. The State's 1985 sulfur production 
declined nearly 14% in quantity but in- 
creased 15% in value from that reported in 
1984. 

Talc.—Montana ranked first in the Na- 
tion for the quantity and value of its talc 
production. The 1985 production increased 
nearly 33% in quantity and slightly more 
than 48% in value over that reported in 
1984. All of the State's talc production came 
from open pit mines in the Ruby and Grav- 
elly Ranges in Madison County. Cyprus 
Industrial Minerals Co. increased produc- 
tion at its Beaverhead and Yellowstone 
Mines; the ore was processed at its Three 
Forks mill in Gallatin County. Pfizer Inc. 
operated its Treasure Chest Mine at an 
increased rate and milled the talc at its 
Barretts mill south of Dillon, Beaverhead 
County. Talc milled in Montana in 1985 was 
used in paper (39%), paint (23%), ceramics 
(18%), cosmetics (6%), plastics (5%), and 
other uses including rubber, refractories, 
roofing, and miscellaneous (1492). 

Montana Talc Co., a joint venture be- 
tween NICOR Mineral Ventures and Merid- 
ian Minerals Co., continued development of 
its Johnny Gulch open pit talc mine south 
of Ennis in Madison County; the deposit has 
an identified reserve of 1.5 million short 
tons grading over 90% talc. Production, 
slated for mid-1986, will be at a rate of 
100,000 tons per year. Mined talc will be 


trucked 53 miles to a mill on the railroad at 
Sappington; mill construction was under 
way by yearend, with completion planned 
for April 1986. Total capital investment will 
be about $12 million; at full capacity the 
mine and plant will employ 93 people with 
an annual payroll of about $3 million. 

Willow Creek Talc Co. did exploratory 
drilling in 1985 at its Willow Creek Mine in 
the Greenhorn Range, Madison County. 
The company initiated the operating permit 
process and expects to begin open pit min- 
ing at a rate of 20,000 tons of talc per year 
in mid-1986. 

Exploration activity for talc in 1985, by 
the producing companies and others, con- 
tinued in the Precambrian areas of south- 
western Montana. 

Vermiculite.—Montana again led the Na- 
tion in the production of vermiculite. Pro- 
duction in 1985 was 95% of the yearly 
average for the 5-year period (1981-85); the 
value of production was about 99% of the 
yearly average for the 5-year period. W. R. 
Grace & Co. continued to mine and mill 
vermiculite at its Rainy Creek operation 
north of Libby in Lincoln County. Robinson 
Insulation Co. at Great Falls, Cascade Coun- 
ty, produced exfoliated vermiculite, which 
was sold for block insulation, loose fill 
insulation, fireproofing material, agricul- 
tural soil conditioner, concrete aggregate, 
and horticultural applications. 


1State Mineral Officer, Bureau of Mines, Spokane, WA. 

?Staff field agent, Montana Bureau of Mines and Geolo- 
gy, Butte, MT. 

SActing chief, Geology and Mineral Resources Div., 
Montana Bureau of Mines and Geology, Butte, MT. 
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Commodity and company 


Alumin 
Columbia Falls Aluminum Co 
Barite 


Montana Barite Co. Inc., a subsid- 
iary of NICOR Mineral Ventures. 


Cement: 
"- Basic Industries Inc., Cement 
v 


Federal Ore and Chemicals Ine 


International Minerals & Chemical 
„Industrial Minerals Div. 
NL Industries Inc., Baroid Div 


Gold: 
Golden Sunlight Mines Inc., a 
subsidiary of Placer US. Inc? 


Gypsum 
USG cor 32% E i cs 


Lime: 
Continental Lime Inn 
Holly Sugar Cor 


Phosphate rock: 
Cominco American Incorporated 


Silver: 


Black Pine Mining Co.“ 


Stone: 
Crushed and broken: 
Big Horn Calcium CO.. 


Jim Gilman Excavating Inc 


Ideal Basic Industries Inc., 
Cement Div. 
Kaiser Cement Cors 
Park ee Highway Depart- 
ment. 
Dimension: 
gai Marble & Granite 


Sulfur uito 
Montana Sulphur & Chemical Co- 


Talc: 
Cyprus Industrial Minerals Co 


Vermiculite: 
W. R. Grace & Co., Zonolite Div _ _ _ 


MINERALS YEARBOOK, 1985 


Table 9.—Principal producers 
Address Type of activity 
Columbia Falls, MT 59912 Reduction plant 
6700 Desmet Rd. Mine and plant 
Box 8296 
Missoula, MT 59806 
Box 8789 Plant 
Denver, CO 80201 
Montana City, MT 59602 Loic us succi 
5100 Suffield Ct. Pits and plant: 
Skokie, IL 60078 
117 Fifth Ave Pit and plant 
Belle Fourche, SD 57717 | 
Box . 
Belle Fourche, SD 57717 
Box 1675 Pit and plant 
Houston, TX 77251 
Box 868 Underground mine and 
Troy, MT 59935 
8025 South Parker Rd. Open pit mine and 
No. 209 plant. 
Aurora, CO 80014 
Box 678 1 EDEN eS 
Whitehall, MT 59759 
Zortman, MT 59546 _ _ _ _ Open it mines and 
p 
East Helena, MT 59635_ _ Open pit mine 
Heath, MT 594577 Underground mine and 
P 
268 West 400 South Open pit mine 
Suite 201 
Salt Lake City, UT 84101 
Box 1052 Surface mine and 
Colorado Springs, CO plant. 
80901 
Box 638 U d mine 
Garrison, MT 59731 micis 
Underground mine and 
Troy, MT 59935 plant. 
Box 610 Underground mine 
Philipsburg, MT 59858 
Box Quarry... ------- 
"irc ce 
Butte, MIT 59%½j1ůꝶ. ©. 
8789 a2 200 A lue 
Denver, CO 80201 
Montana City, MT 59602 P 
Livingston, MT 59047. . Quarry... —---- 
Box 851 Do dM toner 
Livingston, MT 59047 
Box 31118 Plant: 
Billings, MT 59107 
Box 3299 Plant and open pit mines 
7000 South Yosemite 
Englewood, CO 80155 
Box 1147 Plant and open pit mine 
Dillon, MT 59725 
1114 Avenue of the % el 
Americas 
New York, NY 10036 


County 


Flathead. 


Lincoln and 
Missoula. 


Gallatin. 


Jefferson. 


! Also clays and stone. 
2 Also silver. 
3 Also stone 
* Also copper, gold, and lead. 


The Mineral Industry of 


Nebraska 


This chapter has been prepares under a Memorandum of Understanding between the 


Bureau of Mines, U.S. 


partment of the Interior, and the Conservation and Survey 


Division of the University of Nebraska (Nebraska Geological Survey) for collecting 


information on all nonfuel minerals. 


By Karl E. Starch! and Raymond R. Burchett? 


The value of nonfuel minerals produced 
in Nebraska in 1985 was about $100 million, 
virtually unchanged from 1984's record- 
high level. Six industrial minerals were 
reported produced in the State: cement, 
clays, gem stones, lime, sand and gravel, 
and stone. Several metals were processed at 
a refinery in the State, but none were 
mined. Nebraska ranked 4lst among the 
States in value of nonfuel mineral produc- 
tion. 

The most important minerals produced 


were, in decreasing order of value, portland 
cement, construction sand and gravel, and 
crushed stone. Cement production was 
moderately higher than in 1984, while out- 
put of construction sand and gravel and 
crushed stone was moderately lower. Clay 
production increased significantly, along 
with output of industrial sand. Average 
values per short ton increased for construc- 
tion sand and gravel but decreased for 
clays, crushed stone, and industrial sand. 


Table 1.—Nonfuel mineral production in Nebraska! 


1984 1985 

Mineral Value Value 

Á Quantity (thou- Quantity (thou- 

sands) sands) 
111 p EUR thousand short tons 180 $556 244 $718 
Beda FEROCES 0 / Oe Soe ( NA W NA 10 
Sand ud cade (construction thousand short ur. 5 11,839 21,191 *11,600 €28,800 
Stone (crushed)... - - ---------------—---—-d0___- 4,500 ,400 4,175 19,134 

Combined value of cement, ime snd and gravel ündustriab, - 

and value indicated by symbol NHMW XX 48,621 XX 51.908 
JJõöĩ0³˙ĩ56¹³¹ ]. e cR MU LL LE XX 100,368 XX 99,970 
*Estimated. NA Not available. W Withheld to avoid disclosing company proprietary data; value included with 


"Combined value" figure. XX Not applicable. 


1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
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Table 2.—Nonfuel minerals produced in Nebraska in 1984, by county! 


County 


-—— —— — a a am e A —— —— — — 2 — A —— cu — 2 UMP ee — — — a —2— P —— 2 — 


— ap, ab a a — —— ee a —— — — —  — —U— —— —— — — ao —— 2 ——— — aD 


No production of nonfuel commodities was reported for counties not listed. 
Mata not available by county for minerals listed. 


Minerals produced in order of value 
Sand and gravel. 


Cement, sand and gravel, clays. 
Sand "um gravel. 


98888985 


nd gravel, clays. 
gravel. 


H 
X 


SSSSSSTSSSSSS 


Clays, sand and gravel. 
Send and gavel” 


Lime, sand and graves 
Sand A and grave 


sinen sand and gravel. 
Sand and gravel. 


Sand and gravel, clays. 
Sand an vel. 
Lime, pond. pe gravel. 
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Table 3.—Indicators of Nebraska business activity 


Fin py ent and labor force, annual average: 
77777öÄê³ĩ?¹Ü tt thousands 
Total civilian labor forrrree „ do- 
Unemployment —___________~__ „„ percent - 
Employment (nonagricultural): 
Mining total? ___-_______________________ Le thousands_ _ 
Nonmetallic minerals except fuels? ____________________ do... 
Oil and gas extraction-??TEldꝰ[.ͤç—S§mLC— do- 
Manufacturing totalall“lddlld. c2 c2 222 2222222 do- 
Primary metal industries do- 
Stone, clay, and | glass produetꝰ 22s ccc do- 
Chemicals and allied produets sss do- 
Petroleum and coal produet ss do— 
e,, ß , LL LU Se do... 
Transportation and public utilities do... 
Wholesale and retail tradte!ñul „„ do... 
Finance, insurance, real estale do. ... 
. oup Leer ³ðA A LR t eg 8 do- 
Government and government enterprises do... 
1J⁵ÜUᷣö ette do- 
Personal income: 
Oti]. U ͥͥ ⁰ĩ1 01 ͤ mm w I Srt millions 
r f EP EU EIE ME EE 
Hours and earnings: 
Total average weekly hours, production workers --—-------------------— 
Total ave hourly earnings, production worker 
Earnings by industry: 
Ameo C eius millions 
Nonlarm eulos uunc aeu A a E d do... 
Mining total-  — a A Lie d E do— 
Nonmetallic minerals except fuelss „ do ... 
Oil and gas extraction _______________~_______-_---_- do... 
Manufacturing totaalalll[““llAnasnsssn do... 
i metal industries ____________________-____- do- 
Stone, clay, and d inn products 2 2 et ee do. ... 
Chemicals and allied produeteisss „ do... 
Petroleum and coal produets do... 
Construction. uo lu oe tec en do... 
Transportation and public utilities do... 
Wholesale and retail trade ______...___-_____--__-_---- do... 
Finance, insurance, realestate ________________-~_-_----- do... 
J%%%%%%ß;ö§ÜéO0 & ð v è . ĩð su Be T N do- 
Government and government enterprises do... 
Construction activity: 
Number of private and public residential units authorized 
Value of nonresidential construction... „„ millions 
Value of State road contract award „„ do— 


Shipments of portland and masonry cement to and within the State 
thousand short tons. . 
Nonfuel mineral production value: 
Total crude mineral value _________________________ -__L millions 
Value pers pitltgggg‚‚g‚‚l 8 


PPreliminary. Revised. W Withheld to avoid disclosing company proprietary data. 
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$17,992 
$11,272 


$2,323 
$2,370 


5,526 
$192.5 
$191.1 
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$87.4 
$55 
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635.4 


$19,916 
$12,412 


40.5 
$8.9 
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135.2 


!Bureau of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 


sources. 


3Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 


*Data may not add to totals shown because of independent rounding. 


*1983 data based upon 16,000-place sample; 1984 and 1985 data based upon 17,000-place sample. 
Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 


U.S. Bureau of Mines. 
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Figure 1.—Value of sand and gravel and total value of nonfuel mineral production in 
Nebraska. 


Trends and Developments.—'The Ne- 
braska Mineral Operations Review, 1985,” 
published by the Nebraska Geological Sur- 
vey, reported 621 sand, gravel, and silt or 
siltstone pits; 28 limestone quarries; 17 
sandstone pits; and 7 clay or shale pits 
active in Nebraska in 1985. These 673 active 
mining operations disturbed 819 acres of 
land, but restored 397 acres during the year. 
A total of 3,379 quarries, pits, and mines 
have been active in Nebraska at one time or 
another during the past 85 years; nearly 
50% of the 40,000 acres affected has been 
reclaimed. 

About 1,800 people were employed in 
mining in Nebraska in 1985, including oil 
and gas workers, slightly less than in 1984. 
This represented a fraction of 1% of the 
total nonagricultural work force of 650,300 
people. 


Exploration Activities.—Molycorp Inc. 
continued its exploration of the Elk Creek 
carbonatite of southeastern Nebraska, 
thought to have a potential for rare-earth 
production. 

Legislation and Government Pro- 
grams.—Public Law 99-504 established the 
Pine Ridge Wilderness and the Soldier 
Creek Wilderness in the Nebraska National 
Forest. The two areas in northwestern Ne- 
braska total about 14,700 acres. 

The Conservation and Survey Division, 
University of Nebraska (Nebraska Geologi- 
cal Survey), published a 1:1,000,000-scale 
“Aeromagnetic Map of Nebraska" and the 
"Nebraska Mineral Operations Review, 
1984." A revised State geologic map at a 
scale of 1:1,000,000 was readied for publica- 
tion. 
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Figure 2.—Principal mineral producing localities in Nebraska. 
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REVIEW BY NONFUEL MINERAL COMMODITIES 


INDUSTRIAL MINERALS 


Ammonium  Nitrate.—The Homestead 
ammonium nitrate plant of Cominco Ameri- 
can Incorporated at Beatrice in Gage Coun- 
ty expanded its production capabilities with 
the startup of a $600,000, 1,550-short-ton- 
per-day urea-ammonium nitrate solution 
plant in early 1985. The Cominco Ltd. 1985 
annual report further stated that produc- 
tion of granular nitrate in 1985 was reduced 
to 118,900 short tons per year, from 154,800 
tons, by a 6-week shutdown to make major 
repairs to the nitric acid air compressor and 
to control inventories. Output of urea- 
ammonium nitrate solution was 72,000 tons. 
Employment at yearend was 59 people. Also 
producing ammonia, urea, or ammonium 
nitrate were Allied Chemical Corp. at La- 
Platte, Sarpy County; C.F. Industries Inc. at 
Fremont, Dodge County; Phillips Chemical 
Co. at Beatrice; and Farmland Industries 
Inc. at Hastings, Adams County. 

Cement.—Portland cement was Ne- 
braska’s most important nonfuel mineral 
product. Output in 1985 was almost 9% 
more than 1984 output. Cement was pro- 
duced by two companies, Ash Grove Cement 
Co. near Louisville in Cass County, and 
Ideal Basic Industries Inc. near Superior in 
Nuckolls County. These companies operated 
two kilns each. Ash Grove utilized the dry 
process; Ideal, the wet process. Most cement 
produced was general use, moderate heat 
Types I and II gray portland. A moderate 
amount of high-early-strength Type III was 
manufactured by Ash Grove. 

Ash Grove was much the larger of the two 
producers. Both producers had higher 
stocks on hand at the end of the year than 
at the beginning. Two-thirds of the total 
output went to ready-mixed concrete com- 
panies, about one-quarter to highway con- 
tractors, and the balance to concrete prod- 
uct manufacturers, other contractors, and 
building material dealers, in that order. 
Shale, limestone, clays, and gypsum were 
the main raw materials used. 

Clays.— Output of clays in Nebraska in- 
creased more than 35% in 1985 over 1984 
levels. Only common clay was produced, 
with output by four companies from five 
mines in five counties. Endicott Clay Prod- 
ucts Co., Jefferson County, and Ash Grove, 
Cass County, were the largest producers, 
followed, in order of output, by Yankee Hill 
Brick Manufacturing Co. in Lancaster 


County and Omaha Brick Works in Douglas 
and Sarpy Counties. All production was in 
the more populated southeastern area of 
Nebraska, near the metropolitan areas of 
Lincoln and Omaha. All the clay output was 
used in the manufacture of face brick, 
except Ash Grove's output, which went into 
cement manufacture. Unit prices ranged 
from $2.11 per short ton to $8.40 per ton. 

Endicott began work on a $6.5 million 
plant capable of producing 25 to 30 million 
brick per year. When completed in 1986, the 
plant will increase Endicott's brick capacity 
by about 50%. 

Gem Stones.—Numerous small firms 
around the State cut and polished gems and 
ornamental stones such as agate, chalcedo- 
ny, chert, jasper, petrified wood, and quartz. 

Lime.—A small amount of quicklime was 
reported produced in Nebraska in 1985, but 
reduction in operations by The Great West- 
ern Sugar Co. led to a decline in output of 
nearly 80%. Quicklime had been produced 
from limestone quarried in Wyoming and 
used by Great Western in the processing of 
sugar beets. Great Western filed for chapter 
11 bankruptcy in March and closed its 
sugar beet plants. 

Perlite (Expanded).—The Zonolite Div. of 
W. R. Grace & Co. expanded perlite brought 
in from other States at its plant near 
Omaha in Douglas County and sold it as 
filler material, aggregate for plaster and 
concrete, and as a horticultural product. 

Sand and Gravel.—Construction.—Con- 
struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
even-numbered years only; therefore, this 
chapter contains only estimates for 1985. 
Data for odd-numbered years are based on 
annual company estimates made before 
yearend. 

Construction sand and gravel was the 
most widely produced mineral in Nebraska, 
with output in all but 9 of the State’s 93 
counties; it was second only to cement in 
value of output. Among the largest produc- 
ers were Central Paving Sand & Gravel Co. 
Inc. in Butler, Madison, Pierce, and Platte 
Counties; Hartford Sand & Gravel Co. in 
Cass, Dodge, Douglas, Morrill, Platte, Sar- 
py, and Saunders Counties; and Western 
Sand & Gravel Co. in Cass, Dodge, and 
Saunders Counties. 

Industrial.—Western Sand & Gravel pro- 
duced a moderate amount of industrial sand 
at its dredging operations along the Platte 
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River in Saunders County. The major use of 
its product was for locomotive traction sand 
by the Union Pacific Railroad. Through use 
of a drying kiln, Western Sand & Gravel 
could ship traction sand year-round. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; the 1984 chapter gave estimates. 
Data for even-numbered years are based on 
annual company estimates made before 
yearend. 

Crushed stone production was reported 
by 12 companies from 18 quarries in 9 
counties. Output was down 7% from 1984's 
record-high level; value was down 18%. 

Only limestone was quarried in Nebraska 
and all was marketed as crushed stone. 
Although 13 firms cut stone brought in 
from other States, no dimension stone was 
quarried in Nebraska. More than three- 
fourths of all stone quarried came from Cass 
County. Other counties in which stone was 
produced were Dixon, Gage, Lancaster, 
Nuckolls, Pawnee, Saunders, Seward, and 
Washington. Nearly all these counties are 
in the southeastern part of the State, near 
the major urban centers in Lincoln and 
Omaha. 

Major producing companies were Kerford 
Limestone Co., Ash Grove, Martin Marietta 
Aggregates, and Fort Calhoun Stone Co. 
These four companies accounted for nearly 
95% of total production. Cement manufac- 
ture was the major use of crushed stone in 


365 


Nebraska, followed in decreasing order by 
concrete aggregate, unpaved road surfacing, 
and dense road base. These four uses ab- 
sorbed 65% of all output. Other important 
uses included fill, riprap and jetty stone, 
poultry grit and mineral food, and agricul- 
tural limestone. Prices ranged from $2.09 to 
$9.77 per short ton. 

Kerford Limestone, American Cyanamid 
Co., and Texasgulf Inc. produced finely 
ground limestone (calcium carbonate) for 
feed supplements and use in cement, paint, 
and rubber. Three companies produced agri- 
cultural lime exclusively, while most of the 
limestone plants in eastern Nebraska pro- 
duced some agricultural lime. 

Essential Minerals of Ashland exported 
its first shipment of high-quality, pelletized, 
fine-grained limestone “Neutra Nuggets” 
for lawn and garden use to a fertilizer firm 
in San Juan, Puerto Rico. The $2,000 sale 
was seen as an initial step in developing an 
export market for the company’s products. 

Plains Pozzolanic of Lincoln utilized ash 
from the coal-fired electric powerplant, Ger- 
ald Gentleman, near Sutherland, as road 
base stabilization material and concrete 
mix for road paving. About 140,000 tons of 
ash annually was used by Plains Pozzolanic 
in concrete and asphalt products or sold to 
other firms, including a Colorado firm, for 
use in concrete blocks and ready-mixed 
cement. 


Table 4.—Nebraska: Crushed stone’ sold or used by producers in 1985, by use 
(Thousand short tons and thousand dollars) 


Use 


Riprap and jetty stone _____________________ 
Filter stone o oo a a es ee A en 


Rail 


road 
Fine aggregate (-3/8 inch): Stone sand, concrete 


Combined coarse and fine aggregates: 
Terrazzo and ex ate 


aggreg: 
Crusher run, fill, or waste 
Other coarse and fine aggregates. ______________ 
Other construction 


Agricultural: 


Agricultural limestone __ ___ __________-_-__- 
Poultry grit and mineral fool! 
Chemical and metallurgical: Flux stone 


pecial: 
Asphalt filler or extender 
Other fillers or extenders ___________________ 
Roofing granu les 
Other miscellaneous 
Other unspecified* d 


S 


— — am ae c - wwe — aee e — —— "mee ww we cum 


Quantity Value 

3 aly E Sea 38 186 
ob nea SOR eee 264 1,604 
aaa ne RUNE 9 43 
NOTER 654 3,583 
TCC 8 3 17 
)J). 86 138 683 
. ee eee ea ee 555 3,160 
%%% 8 13 62 
JFF 314 1.767 
IINE NC EE 770 3,357 
J a gl tee ag eee tae 17 346 
a E ON UH 153 1,493 
%%% 8 4 19 
jj ͤ ²˙ A 50 249 
Be ea Sec eee 25 124 
7 8 13 62 
%%% 8 1,098 2.379 
JJFFFFFCCCCCCCC NT Aa W 

MERERETUR REN 54,175 19,134 


W Withheld to avoid disclosing company proprietary data; included with Other miscellaneous.“ 


1Includes limestone. 


2Includes stone used in bituminous aggregate (coarse), bituminous surface-treatment aggregate, graded road base or 
subbase, and stone used for other construction and maintenance purposes. 

Ancludes stone used in cement manufacture and data indicated by symbol W. 

*[ncludes production reported without a breakdown by end use. 

Data do not add to total shown because of independent rounding. 
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Talc.—Cyprus Minerals Co., United Sier- 
ra Div., ground talc obtained from outside 
the State at its Grand Island mill in Hall 
County. The ground talc was marketed for 
use in ceramics, cosmetics, insecticides, 
paint, paper, plaster, textiles, and toilet 
articles. 

Vermiculite (Exfoliated). W. R. Grace 
produced exfoliated vermiculite at its plant 
near Omaha in Douglas County. Crude 
vermiculite was brought in from W. R. 
Grace s mining and beneficiating oper- 
ations at Libby, MT. The exfoliated product 
typically was marketed to the construction 
industry for use as fireproofing, block insu- 
lation, and loose-fill insulation, but also as 
concrete aggregate and as horticultural soil 
conditioner. 


METALS 


Lead bullion from smelters outside the 
State was processed at the Omaha refinery 
of ASARCO Incorporated to produce refined 
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and antimonial lead and refined bismuth. 
The refinery also recovered antimony, anti- 
mony oxide, copper, zinc, and doré contain- 
ing silver and gold. Total rated annual 
capacity of the refinery was 180,000 short 
tons of metal. 

Wyoming Fuels Co., a subsidiary of KN 
Energy Inc., received a permit from the 
Nebraska Department of Environmental 


‘Control for a pilot solution uranium mining 


operation 22 miles south of Chadron. The 
pilot plant of less than 100 gallons per 
minute capacity was designed to test the 
feasibility of commercial development of an 
ore body estimated by Wyoming Fuels to 
contain more than 30 million pounds of 
uranium oxide (U;O,). A sodium carbonate- 
bicarbonate solution will be injected into 


‘the uranium-bearing formation to extract a 


uranium leachate. 


1State Mineral Officer, Bureau of Mines, Denver, CO. 

?Research geologist, Conservation and Survey Division 
of the on NE of Nebraska (Nebraska Geological Sur- 
vey), Lincoln 


Table 5.—Principal producers 


Commodity and company Address Type of activity County 
Cement: 
Ash Grove Cement Co |... Box 25900 Plant Cass. 
Overland Park, KS 66225 
Ideal Basic Industries Inc., Ideal Box 8789 cc dg. ucc Nuckolls. 
TS ment Co. Denver, CO 80201 
Endicott Clay Products Co ______- Box 17 Open pitand plant Jefferson. 
Fairbury, NE 68352 
Yankee Hill Brick Manufacturing Co_ Route 1 C Lancaster. 
Lincoln, NE 68502 
Sand and gravel (construction): 
Central Paving Sand & Gravel Co. Inc Box 626 Pits and plants Butler, Platte, 
Hartford Sand & Gravel Co Dey a PME Dredges and Dodge, Do l 
0 n ravel Co i and pits _ ; as, 
ie NE 68064 i Hall. a 
Western Sand & Gravel Co. 5 Dodge 
805 Ashland, NE 68008 Saunders. 
ne: 
Fort Calhoun Stone o 1255 South St. Quarries and Washington. 
Blair, NE 68008 plants. 
Kerford Limestone Co o Box 449 Quarry and plant Cass. 
Martin Marietta Aggregates, Bor bouts ME Quarri d Cass, Nemaha, 
n e x es an e 
Central Div. Raleigh, NC 27622 plants. N oo. Hog 
nee, Saunders. 


1 Also clays and limestone in Cass County. 
2 Also industrial sand in Saunders County. 


The Mineral Industry of 
Nevada 


This has been 


under a Memorandum of Understanding between the 


chapter prepared 
Bureau of Mines, U.S. Department of the Interior, and the Nevada Bureau of Mines and 
Geology for collecting information on all nonfuel minerals. 


By Fred V. Carrillo’ and John H. Schilling? 


The value of Nevada's nonfuel mineral 
production in 1985 was $681 million, an 
increase of almost $7 million over that 
reported in 1984. The State ranked 12th 
nationally in the value of its nonfuel miner- 
al production, led the Nation in the produc- 


tion of barite and gold, and was the sole 
producer of mined magnesite and mercury. 
Gold, the leading commodity produced in 
terms of value, accounted for $405 million 
or 6496 of the total nonfuel mineral value 
produced in the State. 


Table 1.—Nonfuel mineral production in Nevada’ 


1984 1985 
Mineral 
Bri. ————————.-ncRRSEeece thousand short tona... 615 $14,924 590 $10,904 
Clay soa oe ee th ees 1,191 8,776 
dem MODEM. a ts NA 1,800 NA 1,800 
Gold (recoverable content of ores, etc. troy — 71, 020, 546 768,068 — 1,276,114 405,869 
n E E A LE EE EE. thousand short tons. _ 1,192 8,860 1,207 8,942 
VVT 76-pound flasks- 19,048 W 16600 Q 
Sand and graw ii 7 9 
e W m — ^8 
Silver (recoverable content of ores, etc.) thousand troy ounces. — 6,471 52,127 4,941 80,888 
Stone (erua bod) thousand short tons.. ei 100 4, 700 1,884 6,218 
Combined value of cement (portland), clays (fuller's earth and 
kaolin), copper, distomite,fluorwper, i iron ore, lime, lithium 
compounds, magnesite, mo ted by salt, ore 
and concentrate (1964), pr i vulpes its 3 XX 151,787 XX 189,191 
N o· A ſ PPM MT XX 1624, 062 XX 680,883 
"Estimated. "Revised. NA Not available. W Withheld to avoid disclosing company proprietary data; included 
with “Combined value” figure. XX Not a: 


Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


Excludes fuller’s earth and kaolin; value included with “Combined value 


*Less than 1/2 unit. 


" figure. 
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Table 2.—Nonfuel minerals produced in 


Nevada in 1984, by county 
Minerals produced 
County in order of value 
Carson City Send and gravel. 
Churchill Diatomite, sand and gravel, 
i Tad a ore, silver, gold, 
Clark Lime, i gold. silver, 
me, prpeum, gol 
Douglasss Sand and gravel. 
Elko 5. ˙ Gold, barie, silver, lead, cop- 
Esmeralda Lithium, silver, gold, diato- 
mite, clays. 
Eureka _._. ~~~ iron ore, sand and grav- 
el, silver, mercury 
Humboldt x meray , sand and grav- 
clays. 
Lander Gold, barite, copper, silver, 
sand and gravel. 
Lincoln n: Gold, bea perlite, sand and 
c Cement (portland), 
$i sand and gravel, ' Etomite. 
Minerall 8 silver, sand and gravel, 
Nye 2520500552 Geld. 1 mol um, copper, 


clays, silver, magnesite, bar- 
ite, ow coal sand and grav- 


el, lead. 
Pershing Diatomite, perlite, sil- 
- * : yr on ere old sand and 
Storey Silver, diatomite, io 
Washoe Sand and gravel, 
White Pine Gold, silver, sand and gra vel 
Undistributedi ( ), gem stones. 


1Data not available by county for minerals listed. 


Table 3.—Indicators of Nevada business activity 


1983' 
Em d and labor force, annual average: 
opülation Ses Bh ed i thousands... _ 897 
civilian läbör forte n eue eio 88 do. ..- 486 
UnemploymennttiliuliUlh) k percent 9.8 
. . 
PRU PONDUS PERIERE SERERE thousands. . 5.8 
ma Matal mining T . a bum 19 
Primary metal industries NE 1.1 
etone Cay, ane eee J ene VL EL. e C da- 1.2 
Chemicals producti — e ⁵⁵⁰ eee A do- M 
/ m %˙ NQ] AA ³ C uec Ee LL do— 19.4 
Transportation and public utilitie— -- ----------- do- 24.5 
Wholesale and „ ß do— 80.3 
Finance, insurance, real estattn eke do- 2 
Government and government enterprises TE 58.0 
ji: NTC S et dE oe) do- 402.8 
Personal income 
ü SM DN PT ĩ ĩͤ Te Ee millions_ — 112857 
Per ca 1 w ————————•————•—ä 
Hours ' 
Total average weekly hours, production workers -.--------------------- ny: 
Total average hourly earnings, production workers _ _ ------------------- 1123 
Earnings by industry: 
Fiir ³w- -... d LE millions $32 
N schon clo i sc e uL Ae iR EL M CL do- : 
ining total |. a eh LI 8 do- 199 
ait ³ y do- 131 
Nonmetallic minerals except fuels „ da- 
Oil and gas extraction „„ „„„ do- 
Manufacturing totalaliEsssss-w· EU do- $436 
Primary metal industries do- $36 


See footnotes at end of table. 
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Table 3.—Indicators of Nevada business activity —Continued 
1983" 1984 1985P 


Earnings by industry—Continued 
Stone, clay, and Pa. millions. — $35 $41 2 
Chemicals and Aii , ß ee e. do... $22 $22 522 
Petroleum and coal products ___________________________ do____ $2 $2 $3 
Construction _______________________ ee 88 3698 56 17 
Transportation and public utilitie222sss „. do... $114 39 65 
Wholesale and tadi- te e o- $1,252 $1,37 $1,499 
ce, insurance, real estate -_----------------------- do____ $491 
Sérvio oo a a pe en Ns ls do____ ,629 ,000 ,969 
ene and government enterprises do... 1,453 1,508 1,607 
Construction acti 
Number of rivals and public residential units authorized 16,170 13, 868 14,004 
Value of nonresidential construction millions 8456.9 42.0 96.4 
Value of State road contract awards do- $64.0 168.0 114.0 
Shipments of portland and masonry cement to and within the State 
thousand short tons 459 503 637 
Nonfuel mineral production value: 
Total crude mineral valtr esse millions 8632.5 3624.1 $630.9 
Value per capita — — - —- ee eee eee ee eee eee $705 $681 $674 


PPreliminary. ‘Revised. W Withheld to avoid disclosing company proprietary data. 
„„ of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 


"$1983 data based upon 16,000-place sample; 1984 and 1985 data based upon 17,000-place sample. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines. 
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Figure 1.—Value of gold and total value of nonfuel mineral production in Nevada. 
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Figure 2.—Principal mineral producing localities in Nevada. 


THE MINERAL INDUSTRY OF NEVADA 


Trends and Developments.—Nearly a 
dozen new gold mines came on-line or were 
being developed and expanded from exist- 
ing mines in Nevada during the year. Gold 
occurrences, from isolated pockets through 
large disseminated deposits, were reported- 
ly under examination or development in 
every county of the State in 1985. 

Battle Mountain Gold Co. was established 
in August following a release to share- 
holders from Duval Corp.'s former parent, 
Pennzoil Corp. Mineral prices were general- 
ly depressed and several mines in Nevada 
suspended operation during the year. Bar- 
ite mining continued at a reduced level 
throughout the year owing to foreign com- 
petition and a reduced demand by the oil 
industry. Copper and molybdenum mining 
in the State practically ceased, and several 
silver mines reported closed in 1984 remain- 
ed closed in 1985. 

Employment.—According to the Nevada 
Employment Security Department, approx- 
imately 6,100 workers were employed in the 
Nevada mineral industry during 1985. The 
Department reported an annual average of 
about 4,400 employees in metal mining and 
1,800 in other mining categories. The annu- 
al payroll for the State's nonfuel mining 
industry was approximately $181 million. 

Statistics collected by the Nevada Divi- 
sion of Mine Inspection, apparently using a 
different method of computation than does 
the Employment Security Department, 
show that 6,400 workers were employed in 
401 active operations during 1985. The larg- 
est number of employees were in the sand 
and gravel industry and in gold operations. 

Legislation and Government Pro- 
grams.—State laws governing location and 
recordation of mining claims on public 
lands were substantially changed by the 
passage of Nevada State Legislature Assem- 
bly bill 11, which directed the Department 
of Minerals to adopt regulations ensuring 
that all maps required for location and 
identification of mining claims be prepared 
in a similar manner. The legislation also 
extended time limits on erection of claim 
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boundary posts, liberalized use of materials 
for monuments, and required county re- 
corders to distinguish patented claims from 
unpatented claims on the county map of 
mining claims. The bill abolished require- 
ments for claim location markers and 
changed the deadline for recording evidence 
of annual assessment work. The legislation 
also repealed a 1911 Nevada law that pro- 
hibited employees in the mining industry 
from working more than 8 hours per day. 

A 20% reduction in the net proceeds of 
mines tax, which is used to calculate proper- 
ty taxes paid by Nevada mines, was approv- 
ed by the State Tax Commission. 

The Mackay School of Mines at the 
University of Nevada—Reno received a 
$147,000 grant from the U.S. Bureau of 
Mines for the operation of the Mining and 
Minerals Resources Institute Program in 
1985. The Bureau also granted $773,000 to 
the Waste Treatment and Recovery Generic 
Center at the institute. 

Federal legislation was passed in Decem- 
ber to provide grants from the National 
Defense Stockpile Transactions Fund for 
building construction at the Mackay School 
of Mines’ Generic Center on Recycling of 
Strategic Metals and also to establish the 
Policy Center on Strategic Materials (also 
referred to as the Center for Critical and 
Strategic Mineral Resource Studies) at the 
school. 

The Nevada Bureau of Mines and Geolo- 
gy (NBMG) published 13 reports and maps 
on mineral resources during the year and 
reprinted 2 others. Thirty projects were 
under way at yearend, including the pro- 
duction of geochemical, gravity, and geolog- 
ic maps; statewide studies of gold, gypsum, 
manganese, mercury, and tungsten; and an 
inventory of mineral occurrences and depos- 
its in several large areas of the State. 

A new mapping program was begun to 
provide more detailed maps for mineral 
exploration. NBMG expects to produce 
approximately 70 mineral occurrence and 
geologic maps at a scale of 1:100,000. 


REVIEW BY NONFUEL MINERAL COMMODITIES 


METALS 


Copper.—Nevada ranked low among the 
copper-producing States for 1985. Produc- 
tion was principally byproduct copper from 
Battle Mountain Gold's Battle Mountain 
Mine in Lander County, and from an Atlan- 


tic Richfield Co. subsidiary, The Anaconda 
Minerals Co.’s Nevada Moly operation in 
Nye County. The Anaconda operation was 
closed most of the year. | 
Gold.—Nevada again increased its mar- 
gin as the Nation's premier gold-producing 
State. Production has increased the last 6 
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consecutive years to 1,276,114 troy ounces 
valued at more than $405 million in 1985. 

Freeport-McMoRan Gold Co. 's (FMG) 
Jerritt Canyon Mine (Enfield Bell) in Elko 
County was second in the Nation in gold 
preduction during 1985. Exploration during 
the year added additional reserves to the 
open pit mine, according to company an- 
nouncements made in September. The 
Jerritt Canyon operations were reported to 
have processed about 1.28 million short tons 
of ore and produced 255, 300 ounces of gold, 
a 12,000-ounce increase over that reported 
in 1984. 

Carlin Gold Mining Co., a wholly owned 
subsidiary of Newmont Mining Corp., pour- 
ed the first gold bar in late July at its No. 2 
mill 8 miles north of Carlin near the compa- 
ny's Gold Quarry Mine. The new cyanide 
mill is designed to treat 2.5 million tons of 
ore and produce 170,000 ounces of gold per 
year from the Gold Quarry and adjacent 
Maggie Creek deposits. Carlin Gold operat- 
ed eight open pit mines and four treatment 
facilities in northern Eureka County during 
1985. 

Several other mines in Eureka County 
reported significant gold production. 
Among these were Cominco American Inc.'s 
Buckhorn Mine, Silver State Mining Co.'s 
Tonkin Springs Mine, and Western State 
Mining Co.'s Gold Strike Mine. Silver State 
poured the first gold at its Tonkin Springs 
project in October. The $2 million, 30,000- 
ounce-per-year facility is on the west side of 
Roberts Creek Mountain in central Eureka 
County. 

Battle Mountain Gold, a spinoff from 
Pennzoil, completed the first year of mining 
at its new Fortitude gold and silver mine in 
Lander County, exposing the higher grade 
core of the ore body. Mining of the core area 
was expected to substantially reduce pro- 
duction costs. 

Gold production at the Round Mountain 
Mine in Nye County, reportedly the world's 
largest heap-leaching operation, increased 
about 20,000 ounces in 1985 to approximate- 
ly 140,000 ounces. The Round Mountain 
operation became a joint venture during 
1985 between Echo Bay Inc. (5096 interest), 
Homestake Mining Co. (2596 interest), and 
Case, Pomeroy and Co. (25% interest). Re- 
classification of extensive mineralization at 
the mine resulted in a doubling of reserves 
to about 4.1 million ounces of contained 
gold. 

Pinson Mining Co. announced that test- 
ing and evaluation of the new Mag Zone, 
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discovered about 0.5 mile from the Pinson 
mill in Humboldt County, had resulted in 
the addition of about 3.1 million tons of 
milling-grade ore to the reserves of the 
Pinson Mine. Evaluation of another 1984 
discovery, the C-X Zone immediately north- 
east of the Pinson open pit, was expected to 
add nearly 500,000 tons of reserves amena- 
ble to heap leaching and milling. United 
Cisco Mines Inc. sold its 26.25% interest in 
Pinson Mining to American Barrick Re- 
sources Corp. in December. 

Nevada Gold Mining Inc., a wholly owned 
subsidiary of AMAX Inc., began construc- 
tion of processing facilities at its Sleeper 
gold property, 35 miles northwest of Winne- 
mucca in Humboldt County. Production was 
planned for mid-1986. 

FMC Corp. continued development drill- 
ing and began construction of a processing 
plant at its Paradise Peak gold-silver prop- 
erty, 10 miles southwest of Gabbs in north- 
western Nye County. 

Pacific Silver Corp. completed construc- 
tion in June of its $2 million mill at the 
Buckskin gold-silver mine in Douglas Coun- 
ty. Silver King Mines Inc. continued devel- 
opment at the Ward Mountain Mine in 
White Pine County as work continued on 
two 4,500-foot inclines being driven into the 
mountain. Silver King Mines and Pacific 
Silver began construction in October of a 
1,000-ton-per-day leaching plant 5 miles 
west of Ely in White Pine County. The plant 
will treat gold-silver ore from the Star- 
Pointer Mine on the south edge of the Ruth 
Pit. 

Placer U.S. Inc., a wholly owned subsid- 
iary of Placer Development Ltd., of Vancou- 
ver, British Columbia, Canada, continued to 
develop the Bald Mountain Top deposit in 
White Pine County. 

Western Goldfields Co. began develop- 
ment of its Hog Ranch gold deposit 50 miles 
north of Gerlach in Washoe County. Re- 
serves reportedly are 5 million tons contain- 
ing up to 400,000 ounces of gold. 

Production continued at Standard Slag 
Co.’s Atlanta Mine, an open pit gold-silver 
operation in Lincoln County. Production 
was also reported from Tenneco Minerals 
Co.’s Manhattan and Borealis Mines; Asa- 
mera Minerals (U.S.) Inc.’s Cortez Mine; 
and the Dee Gold Mining Co., a joint ven- 
ture of Lacana Gold Inc. and Rayrock Mines. 
Inc., northwest of the Carlin gold mine in 
Elko County. 

Exploration for gold continued at a high 
pace. Drilling at Franco-Nevada Inc.’s Has- 
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Table 4.—Nevada: Mine production (recoverable) of gold, silver, copper, lead, and zinc, 


by county 
Mines Material Gold Sil 
: ver 
T producing! sold or — | 
unty 
treated Troy Troy 
Lode Placer (metric tons) sanes Value ounces Value 
1983, total r36 4 716,154, 828 1960, 657 "$407, 318,568 "5,179,394 "$59 
1984, total 127 1 124, 644, 405 71, 020,546 368,068, 088 6,477,032 52,121,314 
1985: 
Churchill! 2 —-— 72,647 207 65,755 16,442 100,990 
Clark 1 A W W W W W 
Elk 2 PERS W W W zm P 
Esmeralda _______— 1 8 232,162 8,968 2,848,766 1,362,318 8,367,630 
Eureka __________ 6 eR W W W 615 538,149 
Humbolde 2 = W W W 200 1,228 
Lander .. 2 eee W W W W W 
Lincoln . 1 os W W W W W 
Lyon 1 ma W W W W W 
Mineral FF 2 es W W W W W 
Nye 4 e 5,697,863 195,165 61,995,919 W W 
Storey y: 2 es W W W W W 
Washooõ re EM 1 W W W W W 
White Pine... 1 E 907,820 48,793 15,499,536 9,287 57,043 
Teal! 27 1 320,738,883 31,276, 14 405,369,100 34,946,523 330,882,535 
Copper Lead Zinc 
1 Te Total 
etric etric etric value 
toni Value tons Value tons Value 
1983, total __.._____________ W 14 $6,516 — E W 
r W W W e EN W 
1985: 
ur chilli (4) $64 (9 72 "v zt $166,881 
. ue rt TE: E EM MEN m us W 
EEG. ˙r i... ut m mw or lc W 
Esmeralda - -----------—- S = ur ro "I EN 11,216,396 
Eurkkekͤa s E ee T NOM NR W 
Humboldt ______________ . = D me EN "E W 
Landerrr NR T "e eA W 
Lincoln "HN = M e m "M W 
Lyon .— h 8 NS = 8 i v zm W 
in era ee a W 
Nye oen eee 8 172 254,244 3 xu on MO W 
SOY noe eU dece em ork Bucs = ae =a W 
Washoů MS = oh eee oe W 
White fine ort a Wes a MN Nw 15,556,579 
ll. W (9 72 S es W 


Revised. W Withheld to avoid disclosing company proprietary data. 
lOperations from which gold and silver are recovered as byproducts from sand and 8 and operations 


from which metals are recovered as byproducts of molybdenum ore are not counted as prod 


Does not include gravel washed. 
Includes data indicated by symbol W. 
*Less than 1/2 unit. 


brouck Mountain property in the Divide 
mining district south of Tonopah found 
reserves of 12.9 million tons containing 
0.029 ounce of gold and 0.59 ounce of silver 
per ton. Freeport Exploration Co., a subsid- 
iary of Freeport McMoRan Inc., opened a 
new international exploration headquarters 
in Reno in October. Another subsidiary, 
FMG, announced that additional reserves of 
1.5 million tons, averaging 0.21 ounce of 
gold per ton, were discovered at the Burns 
Basin and Mill Creek areas near the Jerritt 
Canyon open pit gold mine in Elko County. 
FMG also outlined reserves at Big Springs, 
10 miles north of the Jerritt Canyon Mine, 


mines 


after drilling 756 holes totaling 231,000 feet. 

Gold Fields Mining Corp., the U.S. subeid- 
iary of Consolidated Gold Fields PLC, re- 
ported a major new gold discovery at its 
Chimney Creek Prospect 5 miles northeast 
of the Getchell Mine in eastern Humboldt 
County. Preliminary testing, including 180 
relatively shallow drill holes, indicated re- 
serves of 20 million tons of ore amenable to 
open pit mining. An average grade of 0.09 
ounce of gold per ton was reported, includ- 
ing 6 million tons averaging 0.18 ounce per 
ton. 

Newmont discovered a new gold deposit 3 
miles from its Carlin Mine in northern 
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Eureka County. The 12 holes drilled to date 
on the Genesis deposit have delineated 50 
million tons averaging 0.1 ounce of gold per 
ton. Tenneco Minerals explored near Illi- 
pah, 35 miles southwest of Ely in White 
Pine County. Westley Mines Ltd. continued 
drilling at its Gabbs gold-silver project in 
northwestern Mineral County. Frank Lewis 
explored adjacent to the Fortitude open pit 
gold mine south of Battle Mountain in 
northern Lander County. Lacana Gold ex- 
plored near Virginia City and at the Gabbs 
gold-silver property 3 miles northwest of 
the Santa Fe gold-silver property near 
Luning. Additional exploration activity 
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was reported by more than 25 companies 
throughout the State. 

Inspiration Mines Inc. submitted plans to 
the U.S. Forest Service for development of 
the Quito gold deposit, 10 miles south of 
Austin in Lander County. 

Amselco Minerals Inc. reduced its work 
force at the Alligator Ridge gold mine in 
White Pine County from 147 to 128, re- 
flecting a decrease in the amount of strip- 
ping needed. Lacana Gold closed its Relief 
Canyon open pit mine in Pershing County 
in October. United Mining Corp. closed its 
mill and mines in the Virginia City area 
early in the year. 


Table 5.—Nevada: Mine production (recoverable) of gold, silver, copper, lead, and zinc 
in 1985, by class of ore or other source material 


Material 
Number sold or 
Source of treated? 
mines! (metric 
tons) 
st or gold 20 17,970,086 
V 2 . 
Silver 5 W 
Neil! 27 W 
Other lode material: 
Copper precipitates 1 W 
num or — — 
Total lodde ....- 28 590,738,883 
Placerrrnr. 1 CE 
Grand total 28 520,738,883 


W Withheld to avoid disclosing company proprietary data. 


1Detail not add to totals shown because some mines 


ly metala were recovered only from tailings or as byp 


m fDoes not include gravel washed. 
Includes material hat was leached. 
4Less than 1/2 uni 

5Includes data indicated by symbol W. 


Gold Silver Copper Lead Zinc 
(troy (troy (metric (metric (metric 
ounces) ounces) tons) tons) tons) 
1,246,290 ax. one 8 PEN 
W 3,833,760 4 4 EE 
W W ($) ($) utes 
ew 8 W x 8 
W W W p ud 
W W W (9 E 
W W ENS zu AAT 
51,276,114 54,946,523 W (9 M 
roduce more than one class of material. rations from 
ucts from molybdenum ore are not counted as producing 


Table 6.—Nevada: Mine production (recoverable) of gold, silver, copper, lead, and zinc 
in 1985, by type of material processed and method of recovery 


Type of material processed 
and method of recovery 


Lode: 
Cyanidatio 
Smelting of concentrates _..___.____..._____ 
Direct aoe Iting of: 


W Withheld r4 89 75 disclosing company proprietary data. 


1Less than l / 
Includes dis indicated by symbol W. 


Gold Silver Copper Lead Zinc 
(troy troy (metric (metric (metric 
ounces) ounces) tons) tons) tons) 
1,271,549 4,940,927 Tm me n 
W (?) ns 
W W W TT s 
d. Dus W pics SE 
W W W (1) s 
W W T" s ae 
21,276,114 24,946,528 W (?) 3 
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Iron Ore.—Appreciable declines were 
noted in both the quantity and value of 
Nevada's reported 1985 usable iron ore 
shipments. Two producers shipped iron ore 
during the year, from Churchill, Eureka, 
and Pershing Counties. In July, Nevada 
Barth Corp. suspended operations at its 
mine in Eureka County. 

Mercury.—Nevada accounted for all the 
mercury production recorded in the Nation 
in 1985. The McDermitt Mine in Humboldt 
County, operated by Placer U.S., was the 
principal producer. Production, excluding 
byproduct mercury, was 16,530 76-pound 
flasks or about 1396 less than that reported 
for 1984. Smaller amounts of mercury were 
produced as a bypreduct from gold recovery 
at the Carlin Mine in Eureka County, the 
Pinson Mine in Humboldt County, and the 
Borealis project in Mineral County. 

Placer U.S. continued exploration work 
at the McDermitt Mine. FMC evaluated 
mercury prospects at its Paradise Peak 
open pit mine near Gabbs. 

Molybdenum.—Nevada's limited molyb- 
denum production was further restricted in 
January when Anaconda Minerals closed 
its molybdenum mine near Tonopah, laying 
off 260 people. Kennecott's Ely and McGill 
operations in White Pine County remained 
closed during 1985. Exxon Minerals Co. 
slowed development of its Mount Hope mo- 
lybdenum project in Eureka County. 

Silver.—Nevada ranked second among 
the Nation's silver producers in 1985. Pro- 
duction of nearly 5 million troy ounces of 
Silver was almost 2496 lower than that of 
1984, and value decreased to $30 million. 

NERCO Minerals Co.’s Candalaria Mine 
in Mineral County was the largest produc- 
er. Significant production was also reported 
from the Battle Mountain Mine in Lander 
County, the Round Mountain and Northum- 
berland Mines in Nye County, and Cominco 
American's Buckhorn Mine in Eureka 
County. 

Sunshine Mining Co. produced more than 
1.8 million ounces of silver during 1985 at 
its Sixteen-to-One Mine west of Silver Peak 
in Esmeralda County. Sunshine began ac- 
cepting gold-silver ores for custom milling 
at the Sixteen-to-One mill in August. 

Asamera suspended operations at its 
Gooseberry Mine near Reno, attributing the 
shutdown to continued depressed metal 
prices. Silver King Mines and Pacific Silver 
began construction in October of a 1,000. 
ton-per-day leaching plant 5 miles west of 
Ely in White Pine County. The plant will 
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treat silver- gold ore from the Star-Pointer 
Mine on the south edge of the Ruth Pit. 
Silver King Mines continued development 
at the Ward Mountain Mine in White Pine 
County. Work continued on twin 4, 500. foot 
inclines being driven into the mountain. 

Coeur-Rochester Inc. began construction 
at its silver- gold project in the Rochester 
mining district north of Lovelock, Pershing 
County, after a feasibility study concluded 
that 60 million short tons of ore could be 
mined and heap leached economically at 
the property. Goldera Resources Inc. began 
metallurgical testing at its silver property 
in the Cherry Creek District, White Pine 
County, using a 100. ton-per-day portable 
mill. 


Titanium. Titanium Metals Corp. of 
America (TMCA) produced titanium metal 
sponge and ingot from imported rutile con- 
centrate at its Henderson plant. TMCA, the 
largest domestic titanium metal producer, 
has an annual capacity of about 14,000 
short tons of sponge and 17,000 short tons of 
ingot. 

Tungsten.—Most Nevada tungsten oper- 
ations were closed during 1985, including 
Union Carbide Corp.’s Emerson Mine and 
mill at Tempiute in Lincoln County, and 
General Electric Co.'s Springer Mine, mill, 
and ammonium paratungstate plant in 
Pershing County. The Geo-A tungsten mine 
near Wells, Elko County, shipped concen- 
trate to the Umetco Minerals Corp. plant in 
California. 

Umetco Minerals, a wholly owned subsid- 
iary of Union Carbide, signed a contract to 
purchase the entire tungsten output from 
the Victoria milling operation in Nevada, 
which processes ore from the Yellow-Ham- 
mer Mine in Utah. 


INDUSTRIAL MINERALS 


Barite.—Barite production in 1985 de- 
creased 4% from that of 1984, to 590,306 
short tons. However, Nevada remained the 
leading State in the production of barite, 
being credited with about 8096 of the total 
production and 51% of the total value 
reported nationally. The continuing down- 
turn in oil well drilling resulted in lower 
mine production and grinding plant activi- 
ties throughout the State. 

Dresser Industries Inc.'s Magobar Miner- 
als Div.'s Greystone Mine and mill in Land- 
er County, and NL Industries' Baroid Div.'s 
Queen Lode Mine in Elko County were the 
largest producers. Additional production 
was reported from five mines in Lander 
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County, one mine in Elko County, and one 
in Nye County. 

Cement.—Nevada Cement Co. continued 
to produce from a plant near Fernley in 
Lyon County, utilizing freshwater lime- 
Stone mined nearby and clay mined in 
central Washoe County. Genstar Lime Co. 
produced carbonate rock or lime at three 
localities in Clark County. 

Clays.—The largest producer of Nevada 
clays, Industrial Mineral Ventures Inc., 
mined and produced sepiolite and bentonite 
in southern Nye County. Hectorite from 
California and bentonite from Wyoming 
were also processed at the plant to make 
high-value organo-clad clays for drilling 
fluid operations. Vanderbilt Minerals Co. 
continued to produce bentonite from its 
underground mine near Beatty in Nye 
County. Nevada Cement produced kaolin 
clay from its open pit mine northwest of 
Pyramid Lake in Washoe County. 

Diatomite.—Nevada remained the second 
largest diatomite producing State in 1985. 
Three companies produced diatomite from 
Miocene or Pliocene freshwater lake depos- 
its. Eagle-Picher Industries Inc. was the 
State's largest producer from properties in 
Lyon, Pershing, and Storey Counties. Gref- 
co Inc. in Esmeralda County and Cyprus 
Diatomite Co. in Churchill County also 
produced diatomite during the year. 

Fluorspar.—J. Irving Crowell, Jr. and 
Son mined metallurgical-grade fluorspar at 
the Daisy Mine near Beatty in Nye County. 

Gem Stones.—Gem stones valued at an 
estimated $1.3 million were produced in 
Nevada during 1985. Turquoise and opals 
were the most sought after gems. Lombardo 
Turquoise Co. Inc. was issued a patent for 
the Sotang Lode claim covering the Shosho- 
ne turquoise mine in Lander County. The 
mine supplies turquoise for the company’s 
jewelry manufacturing operation in Austin. 

Gypsum.—A slight increase in the value 
of Nevada’s gypsum production, attributed 
to continuing strength in building and con- 
struction activities and higher prices, was 
reported in 1985. Crude gypsum mined re- 
mained at about the 1984 level of 1.2 million 
short tons, but calcined gypsum produced 
increased to 825,000 short tons. Production 
was reported from four companies in Clark, 
Lyon, and Pershing Counties. 

Demand for wallboard remained high, 
and considerable calcined and uncalcined 
gypsum was shipped to plants in California. 
Three companies operated wallboard plants 
in Nevada: Genstar Building Products Co. 
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and Pacific Coast Building Products Inc. in 
Clark County, and USG Corp. in northern 
Washoe County. Pacific Coast Building 
Products continued to supply calcined gyp- 
sum to its wallboard plant at Newark, CA, 
and USG continued to supply its plant at 
Fremont, CA. The Art Wilson Co. shipped 
uncalcined gypsum and anhydrite from a 
mine in Lyon County to the Nevada Cement 
plant and two cement plants in northern 
California. 

The NBMG issued an open file report at 
yearend, entitled “Gypsum in Nevada.” 

Lime.—Genstar Lime produced lime at 
two locations in Clark County. Production 
was only slightly lower than that reported 
in 1984. 

Lithium Compounds.—Foote Mineral 
Co., a subsidiary of Newmont, was the 
State’s sole producer of lithium compounds, 
which were recovered from brines in Esme- 
ralda County. Lithium carbonate was pro- 
duced by solar evaporation and chemical 
processing of lithium-rich brines pumped 
from beneath the Clayton Valley Lake. 

Magnesite.—Basic Inc.’s magnesite oper- 
ation at Gabbs in Nye County continued to 
operate intermittently at a low production 
level. It remained the only magnesite pro- 
ducer in the United States, with output and 
value below that of 1984. The material was 
used in refractories, in steel, and to make 
magnesium oxide. 

Perlite.—Nevada's expanded perlite pro- 
duction in 1985 came solely from USG’s 
Empire plant in Washoe County. Delamar- 
Mackie Perlite Co. shipped crude ore from 
its mine near Caliente in Lincoln County. 

Salt.—The Huck Salt Co. operation in 
Churchill County, owned by Leslie Salt Co., 
was the only reported 1985 salt producer in 
the State. 

Sand and Gravel.—Construction.—Con- 
struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
even-numbered years only; therefore, this 
chapter contains only estimates for 1985. 
The data for odd-numbered years are based 
on annual company estimates made before 
yearend. 

Industrial.—Simplot Industries Inc.’s Sil- 
ica Products Div.’s plant in Clark County 
was the only reported producer of industrial 
sand during 1985. Silica sand was used for 
containers, flux, molding, and silicon car- 
bide production. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; the 1984 chapter gave estimates. 
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Data for even-numbered years are based on star Lime, and Harney Rock & Paving Inc. 

annual company estimates made before were the largest producers. Production was 

yearend. reported from Churchill, Clark, Elko, Hum- 
Crushed stone was prodůced from 11 boldt, Lyon, Nye, and Pershing Counties. 

quarries throughout the State, only 1 of y A : — 

which produced more than 500,000 short Director ar T; Sureau es, Keno, 

tons. Centex Corp.'s Nevada Cement, Gen- and Oea Rene NV da i nes 


Table 7.—Nevada: Crushed stone! sold or used by producers in 1985, by use 
(Thousand short tons and thousand dollars) i 


Use Quantity Value 
Combined coarse and ee e Other construction —— 525 2,501 
Special: Other miscellaneous n ee 808 3,717 
Taara c NUR ea enn RN ee Pee IR 41,334 6,218 
1Includes dolomite, granite, limestone, volcanic cinder (scoria), and miscellaneous stone. 
Includes stone used in concrete te (coarse), railroad ballast, unpaved road surfacing, stone sand (concrete), and 
Stone used for other construction maintenance purposes. 


induces stone used in cement manufacture, lime manufacture, poultry grit and mineral food, and other uses not 
“Data do not add to total shown because of independent rounding. 


Table 8.—Principal producers 


Commodity and company Addrees Type of activity County 
Barite: 
Dresser Industries Inc., Box 370 Surface mine and mill Lander. 
Minerals Div. Battle Mountain, NV 89820 
NL Industries Inc., Baroid Div — — — — — Box 414 OS. NONEM Oot oe Elko 
m Battle Mountain, NV 89820 
Centex Corp., Nevada Cement Co Box 895 | Plant. ---------- Lyon. 
Fernley, NV 89408 
8 Mineral Ventures Ine cn ET Sahara Ave. Surface mine and mill Nye. 
ui 
Las Vegas, NV 89104 
Copper: 
e Anaconda Minerals Coo Box 1268 Doc ccu deo Do 
Tono NV 89049 
Duval Cor: Box 451 EERE! ccc ml Lander 
Di Battle Mountain, NV 89820 
e Picher Industries Inc., Box 12130 Surface mine and Lyon, 
inerals Div. Reno, NV 89510 plants. SERM: 
Grefco Inc., Dicolite Div Box 288 Surface mine and plant Esme da. 
Mina, NV 89422 
Fluorspar: 
J. Irving Crowell, Jr., and Son Box 96 Underground mine Nye. 
Bus Beatty, NV 89008 
Carlin Gold Mining Co., a subsidiary of Box 979 Surface mine, mill, Eureka. 
Newmont Corp. 8 50 NV 89822 refinery. 
okey Valley Box 480 collo. uin ee Nye. 
Round Mountain, NV 89045 
Freeport Gold "à Joint Venture Mountain 8 Star Route Surface mine and mill Elko. 
o, NV 
Gypsum: 
Genstar Building Products Co Box 1 * uen Surface mine and plant Clark. 
Pacific Coast Building Products Inc Box 405 „CCC D A Do. 
87851 Cherry St. 
Newark, CA 94560 
USG Corrs 101 South Wacker Dr. xL centi Pershing. 
"TM Chicago, IL 60606 
Genstar Lime co 901 Martiner’s Island Blvd. ___-do_________ Clark. 
Suite 425 
San Mateo, CA 94404 
Lithium compounds: 
Foote Mineral Coo Route 100 Dry lake brines and Esmeralda. 
Exton, PA 19341 plant. 


See footnotes at end of table. 
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Table 8.—Principal producers —Continued 


Commodity and company Address Type of activity County 
eine 845 Hanna Surface mine and mill N 
SD iat ata eae eae ; ace 
i haire OH 4115 "s 
e : 
Placer U.S. Inc., McDermitt W...  Box497 "——— Humboldt. 
8 McDermitt, NV 89421 
gaj USC Corp 3 TEAS Empire, NV 89405 Plant: Washoe. 
Leslie Salt Co., Huck Salt Co .. - 895 Rd. Solar eva Churchill. 
Harrigan repre 
Sant and reve (cee 
ARC Materials Corp., Transit Box 14697 Pits and mill Clark. 
Mix. Las Vegas, NV 89114 
Robert L. Helms Construction Co — — — wer 608 Pits and mill and 
NV 89482-0608 Washoe. 
Industrial Construction Inc., Lalif Rd. Pit and plant Clark. 
L Vers Building Materials Inc Box 580 ae Pit Do. 
Las Vegas Paving Corp V Do. 
P RO NUMEN Les Veges,NV891022 #8. 

Rilite Aggregate Co. Ine ace ig Pit and mill Washoe. 
Southern Nevada Paving Inc 8555 St. Pita and mill Clark. 
Las V. NV 89108 
Stewart Bros. 0 Box Pit and mill Do. 
Las V. NV 89104 
Wells Cargo Ine Box I „„ Ss is a a gd Do. 

- Les Vegas, NV 89114 | 
ver: 
NERCO Minerals Co Box 1246 Surface mine and plant Mineral. 
Hawthorne, NV 89415 
Silver King Mines Ine Box 824 3 AA White Pine. 
Sunshine Mining Co Berri Underground mins and Esmeralda. 
N mine 
Silverpeak, NV 89047 
air rey cn Nevada Cement Co Box 895 
Corp., RS NV Quarry. ---------— Lyon. 
RRR PY 201 ^ oey 6 vang 
NV 89015 
——— Iw — mo 
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The Mineral Industry of 
New Hampshire 


This chapter has been prepared under à Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the New Hampshire Department 
of pea and Economic Development for collecting information on all nonfuel 
minerals. 


By L. J. Prosser, Jr.! 


The value of nonfuel mineral production 
in New Hampshire in 1985 exceeded $30 
million for the first time in history. Increas- 
ed output of crushed and dimension stone 
and construction sand and gravel accounted 
for more than a $9.7 million gain in value of 
mineral production compared with 1984 


totals. The State’s dimension stone industry 
benefited from strong demand for granite 
curbing. Crushed stone and construction 
sand and gravel sales increased because of 
improved conditions in the construction 
industry. 


Table 1.—Nonfuel mineral production in New Hampshire! 


1984 1985 
Mineral : Value : Value 
Quantity (thousands) Quantity (thousands) 
Sand and gravel (construction) — — — — thousand short tons_ — 5,637 $16,054 €6,300 *$19,800 
Cried uci ee ee iue do 850 2.700 1,612 6,434 
Dimension do... *59 €4,198 79 6,532 
Combined value of other industrial minerals XX 160 XX 184 
Tolil.. . oes ne t 8 XX 23,112 XX 32,900 


*Estimated. XX Not applicable. 


Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
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Table 2.—Nonfuel minerals produced in 
New Hampshire in 1984, by county 


Minerals produced 

County in order of value 
Belknap_—________ Sand and gravel. 
Carroll Do. 
Cheshire - Do. 
C006 2 AA cl Do. 
Grafton Do. 
Hillsborough . - _ _ — —— Do. 
Merrimack . De. 
Rockingham ------- Do. 
Strafford |... Sand and gravel, clays. 
Sullivan Sand and grave 
Undistributed! i Stone (crushed and dimen- 


sion), gem stones. 


1Data not available by county for minerals listed. 


Trends and Developments.—Although 
New Hampshire ranked 47th nationally in 
value of mineral preduction, the 4296 in- 
crease in value in 1985 was the largest gain 
recorded among the 50 States. The State's 
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mineral production increased because of 
strong demand for mineral commodities 
used by the construction industry. Demand 
was influenced by inflation and interest 
rates, both of which continued to decline 
since 1982 boosting commercial and home 
building. In 1985, housing starts in New 
Hampshire increased 50% to about 16,600 
units, and the value of nonresidential con- 
struction contracts improved 70% to $510 
million. 

Legislation and Government Pro- 
grams.—In June, the State enacted House 
bill 519 (chapter 125-D) establishing an acid 
rain control act. The bill mandated a two- 
phase program with a 50% reduction in the 
State's sulfur dioxide emissions by 1995. 
The first phase of the program requires a 
25% reduction in sulfur dioxide emissions 
by 1990. 


Table 3.—Indicators of New Hampshire business activity 


Prim 

Stone, clay, and glass produet s 

Chemicals and allied ciated 55 
Construction 


Transportation and 


Wholesale and re er JJ Ree ee 


nce, insurance, 


Total ave 
Earnings by industry: 


Farm inſoununmmmem „ 


total 
Naumstallie minerals except fuelss  . .... 


Manufacturing vir 


Primary 

Stone, clay, and 1 — onic 0 
ied products |... 

Construction „„ 

Transportation and € utilities 


emicals and 


Wholesale and 


ce, insurance, real estate 


Services 


Government and government enterprises 


Construction activity: 


Number of private and public residential units authorized? 
Value of nonresidential construction? |... 
Value of State road contract awards 


earnings: 
average weekly hours, preduction workers 
Souny earnings, production workers 


1983* 1984 1985 

3333 thousands 959 978 998 
FFF do- 500 521 587 
F percent 5.4 4.3 3.9 
. ee thousands 4 4 4 
FF do— 118.3 123.4 123.1 
7 do 3.9 4.4 4.3 
. do- 2.5 2.9 3.0 
3 do- 9 1.0 1.0 
0 do— 24.4 25.2 31.3 
FF do. .. 15.0 15.5 15.6 
ERECTO NER do- 94.1 104.6 112.8 
F do... 21.6 28.4 25.2 
5 do... 84.6 91.5 99.8 
„ do- 56.1 57.5 58.7 
3 do... 409.5 441.5 14663 
3 millions. 312,076 $13,574 $14,981 
FF $12,598 $18,880 $14,964 
JJ 40.5 41.0 40.7 
TCT $7.4 $7.9 $8.4 
3 millions 330 $28 $30 
FF do .. $8,075 $9,058 $10,142 
33F ONUS do- 327 $36 $36 
J NINOS do... $8 $9 $11 
FFC do. ... 22,445 22,809 $3011 
„ 4 "8 $116 $125 
) NEN AE 
117 do—— $802 $826 — $1,001 
7 do— $427 $464 $494 
. do .. 51,341 31,526 31,726 
8 do... $390 4439 $541 
. do- $1622 $1,862 ,188 
F do. .. $985 — $1,060 1,153 
FFC 7,809 11,051 17,769 
7 millions $215. $300. $607.4 
F do... 0 $115 $13.5 
thousand short tons 268 329 989 


Shipments of portland and masonry cement to and within the State 


See footnotes at end of table. 
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Table 3.— Indicators of New Hampshire business activity —Continued 


1989* 1984 1985 

Nonfuel mineral production value: 
Total crude mineral value _______.______~-~_____ 22 LL Lll millions $19.1 $23.1 $32.9 
Value per capita nae es A (yt LC SES $20 $24 $38 


PPreliminary. ‘Revised. 
Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 


Mata do not add 


add to total shown because of independent rounding. 


$1983 data based upon 16,000-place sample; 1984 and 1985 data based upon 17,000-place sample. 
S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 


Sources: U 
U.S. Bureau of Mines. 


REVIEW BY NONFUEL MINERAL COMMODITIES 


INDUSTRIAL MINERALS 


Clays.—Kane-Gonic Brick Corp. mined 
common clays for brick manufacture in 
Gonic, Strafford County. Mest of the brick 
was marketed in Boston, MA, for use in 
restoration projects. 

Gem Stones.—New Hampshire remained 
an area of interest to rockhounds and min- 
eral collectors because of a long history 
of past mining operations. One site, the 
Chandler Mine in Raymond, was explored 
for beryl, lepidolite, and columbite speci- 
mens. The Whitehall Co. mined feldspar at 
the Chandler Mine from 1946 to 1948 for 
use in an abrasive cleanser product. 

Gypsum. National Gypsum Co. operated 
a manufacturing plant for gypsum wall- 
board products at Portsmouth, Rockingham 
County. The crude gypsum was shipped 
from the company's subsidiary in Canada 
through the Port of Portsmouth. National 
Gypsum was one of two gypsum calciners in 
New England. U.S.G. Corp. operated a facil- 
ity in Massachusetts. 

Sand and.Gravel (Construction).—Con- 
Struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
even-numbered years only; therefore, this 
chapter contains only estimates for 1985. 
Data for odd-numbered: years are based on 
annual company estimates made before 
yearend. 

Construction sand and gravel production 
increased for the third consecutive year and 
surpassed the output of 1983 by nearly 60%. 
Demand from the construction industry 
remained strong; the value of construction 
contracts increased 29% in 1985 compared 
with that of 1984.4 

Stone.—Stone production is surveyed by 


the U.S. Bureau of Mines for odd-numbered 
years only; the 1984 chapter gave estimates. 
Data for even-numbered years are based on 
annual company estimates made before 
yearend. 

Crushed.—Output of 1.6 million short 
tons of crushed stone in 1985 was the second 
highest total in the State's history. In 1978, 
1.8 million tons was produced; the increased 
production reflected strong demand, which 
resulted in a 2596 increase in the unit price 
per ton of crushed stone, from nearly $3.18 
in 1984 to $3.99 in 1985 (plant f.o.b.). 

Dimension. —Nationally, New Hampshire 
ranked fourth in dimension stone produc- 
tion and accounted for 1396 of the dimen- 
sion granite output. The 78,642 short tons 
(953,000 cubic feet) of dimension granite 
quarried in 1985 represented a 84% in- 
crease over the 1984 total. Demand for 
granite curbing in bridge and street con- 
struction was the major reason for the 
improved output. 

Late in the year, H. E. Fletcher Co. was 
sold and renamed the Fletcher Granite Co. 
Inc. The firm was purchased by a group of 
investors that included Castellucci & Sons 
Inc., owner and operator of the Stony Creek 
granite quarry in New Haven, CT. Fletcher, 
a leading dimension stone producer i in New 
England, owned or leased quarries in Madi- 
son and Mason, NH; Chelmsford and Mil- 
ford, MA; and Jonesboro and Deer Island, 
ME. | 


ood Mineral Officer, Bureau of Mines, Pittsburgh, 
Federal Reserve Bank of Boston. New England Eco- 
nomic Indicators. Jan. 1986, p. B-7. 
3Bailey, K. Raymond Times (Exeter, NH), July 3, 1985, 


P- 
4Work cited in footnote 2. 
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Table 4.—Principal producers 
Commodity and company Address RA ral County 
ras 
e-Gonic Brick Corp zm Gonic, NH 038677. Pil: Strafford. 
Gypeum | (calcined 
nal 5 CCC 4100 First gh aaa Bidg. Plant Rockingham. 
Dallas, TX 75 
Sand and gravel: 
Granite State Concrete Ine Box 185 Pitt ee Hillsborough. 
Milford, NH 03055 
Manchestor Sand & Gravel & Cement Box 415 Pits and plant. Merrimack. 
on sy en Co Bar 231 pud Pi Carroll 
pee tes Cord FFF 
Ossipee, NH 03864 
Plourde Sand & Gravel Co. Inc Suncock, NH 03275 Pit and plant Merrimack. 
A. Whitcomb Inc. Lancaster Rd. C Belknap, 
Gorham, NH 03581 Carroll, 
Cheshire, 
Coos, 
Grafton. 
F. W. Whitcomb Construction Corp.! Box 429 Pi. c i 7 
Bollows Falls, VT 05101 i 
Stone: 
John Isafolla Co Peverly Hill Rd. Quarry... ..- Rockingham 
Portsmouth, NH 03801 
Keene Sand & Gravel Co 725 Main St. mede co Cheshire 
Keene, NH 08431 
Pike Industries Inne Route 3 uo 000i urs Merrimack. 
Tilton, NH 03276 
| Kitledge G Co Armory Rd. _do Hillsborough. 
i ranite Corp ------- 0 oo 
Milford, NH 03055 
Maine-New Hampshire Granite Box 135, Groton Rd. REN. EM Do. 
Corp. West Chelmsford, MA 01863 
J. Swenson Granite Co North State St. TENET." RENE Merrimack. 
Concord, NH 03301 


1Also crushed stone. 


The Mineral Industry of 
New Jersey 


This chapter has been prepared under à Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Geological Survey, Division of 


Water 
information on all nonfuel minerals. 


Resources, New Jersey Department of Enviroumental Protection, for collecting 


By Donald K. Harrison! 


Mineral production in the State was val- 
ued at $177.6 million, a $21.4 million in- 
crease over the $156.2 million reported in 
1984. This increase reflected the continuing 
economic growth in the State, primarily 
fueled by a further increase in private, 
public, and nonresidential construction dur- 
ing the year. Crushed stone, again the 
leading mineral commodity produced, 
accounted for 58% of the State's total value. 
New Jersey was one of two States that 
produced greensand, used mainly as a water 
purifier. Other minerals produced, in order 
of descending value, included construction 


sand and gravel, industrial sand, zinc, clays, 
and peat. Mineral commodities processed or 
manufactured but not listed in table 1 
included aluminum, copper, ferroalloys, 
gypsum, iodine, finished iron oxide pig- 
ments, perlite, precious metals, quartz crys- 
tal, talc, and vermiculite. Byproduct ele- 
mental sulfur was recovered at four oil 
refineries. 

Nationally, New Jersey ranked 35th in 
the value of nonfuel minerals produced, 
third in the output of industrial sand, 
fourth in zinc production, and sixth of 28 
States that exfoliated vermiculite. 


Table 1.—Nonfuel mineral production in New Jersey! 


1984 
Mineral 
Quantity thousands) Quantity (thousands) 

Cy o a eet eee c thousand short tons_ 62 -$611 180 $2,050 
Gem stones ĩðwi ³]ꝛ m -=-= NA 1 NA 1 
| EE N E OPEN LA E 8 thousand short tons 5 128 W 811 

Send and gravel 
JJ ĩð dd ͤ E LU do- 9,545 31,878 10, 600 386,700 
J RO NIERET MEE OR aed E do- 2,712 2,820 81,119 
(crushed) ³⅛ Oi ⁰·· mh. do... (713, 500 75, 000 15,692 94,839 
Combined value of greensand, stone (dimension, 1984), and zine XX 16,881 XX 13,056 
TUNI. S. citra ce eru ⁰ꝙ ꝛ 90a. A OPO Peg Se XX 156,286 XX 171,516 

*Estimated. NA Not available. data. XX Not applicable. 


1Production as measured by mine shipments, sales, or 


W Withheld to avoid disclosing compan 
marketable 


y proprietary 
production (including consumption by producers). 
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Table 2.—Nonfuel minerals produced in 


New Jersey in 1984, by county! 
Minerals produced 
County in order of value 
Atlantic Sand and gravel. 
Bergen Do. 
Burlington Do. 
Ca May „ Do. 
pe May 
Cumberland Sand and gravel, clays. 
Gloucester Marl (greensand), sand and 
vel. 

Middlesen Sand and gravel 
Monmouth ......- Do. 
Morris Do. 

EEEE Do. 
Passaic |... Do. 
Salem a 
Sussex__________ Zinc, sand and gravel, peat. 
Warren Sand and K 
Undistributed -- Stone ( and dimension), 

gem stones. 
No uction of nonfuel mineral commodities was 


repon for counties not listed. 
ta not available by county for minerals listed. 


Table 3.—Indicators of New Jersey business activity 


19837 1984 1985 
Employment and labor force, annual average: 
2 Lon. oue y D LI SL thousands_ _ 7,468 7,517 1,562 
Total civilian labor fore do- 8,678 8,828 8,853 
Unemployment... kk «4444 percent 7.8 6.2 5.7 
Employment (non agricultural). 
toin] c o ce E Li Ee a thousands_ _ 2.0 2.1 2.0 
Nonmetallic minerals except fuels? do____ 1.8 2.0 2.0 
Manufacturing total 8 715.1 726.8 719.1 
ds o clay, and glas produci JJ 1 edi 21 3 2 1 
ne clay, and glass products |... 8 ; 
and allied rod Mc ˙ SENE do. .-- 119.1 119.9 120.8 
Petroleum pun coal slink serie JJ ͤ t D do... 10.3 10.0 9.2 
uc Il d ut Me eU do- 112.1 181.8 140.1 
ation and public utilities do- 0 219.4 224.9 
Wholesale and ittad en nue ECL T 735.3 787.3 818.4 
nce, insurance, real estate- LLL LLL do. ___ 172.7 188.0 192.5 
r ß ee . 708 751.8 792.6 
Government and government enterprises do 521.2 522.1 
Toal oc Daum mE ut do... 8,165.1 33,329.2 8,419.0 
Personal income 
4 ˙].ſͤͥͤüãſſſſ d Ce LLL millions $110,888 $120,745 $130,154 
e ee ee eee $14,781 $16,063 $17,211 
Hours and earnings: 
Total average weekly hours, production worker 40.6 41.1 40.8 
Total ave hourly earnings, production workers $9.1 $9.5 $9.9 
Earnings by industry: E 
Farm inſonuneeee „„ millions. _ $240 7 $286 
0 ²˙ ˙¼m—. m:tt ws c cese do- $7 roe $80,706 $87,654 
ER REDE E is LT eT EEE da- 220 $28 $260 
Nonmetallic minerals except fuel do- $60 
Otel E ees do... $18,752 $19,995 $20 
Sto: 5 seeder arene ee Ae 2o 9 $658 f 
ne, clay, and glass products _---------------- BES 
allied producta. DOE ESSEN EE a do- $3,928 $4,178 $4,423 
rom and coal |o. oa et do- $555 $54 $542 
MOMENT NEA CPC E ND IDE do- i 7527 
Transportation and public utilities do- 196 527 
Wholesale and retail tradeeeeeee! “dt do- $12,874 $14,421 $15,055 
Finance, insurance, real estate _ _ _ - -- -------------- do- $3,986 $4, $5,253 
ro Un —c Ec do- 16,241 18,827 400 
Government and government enterprises do_ 10,492 11,292 12,126 


See footnotes at end of table., 
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Table 3.—Indicators of New Jersey business activity —Continued 


19837 

Construction activity: 

Number of private and public residential units authorized 36,077 

Value of nonresidential construction . ... millions_ — $1,844.8 

Value of State road contract awards ___________________ do- $208.0 

Shipments of portland and masonry cement to and within the State* 

tons 1,898 

Nonfuel mineral value: 

Total crude mineral value __..___.________-~______ millions_ _ $154.6 

Value per capita |... n 


385 

1984 1985P 
44,081 55,027 
sao 14107 
$244.8 16.7 
1,740 1,821 
$156.2 $177.6 
$21 $28 


so Bureau of Labor Statistics, U.S. Department of Labor; totale do not add because of inclusion of data from other 
Barei of Economic Analysis, Regional Economic 55 Division, U.S. Dopartment of Commerce. 


Data do not add to total shown beca 


use of indepen rounding. 
41983 data based upon 16,000-place mau 1984 and 1985 data based upon 17,000-place sample. 


5Has no cement producing plants. 


Sources: U 
U.S. Bureau of Mines. 
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Figure 1.—Value of sand and gravel and stone and total value of nonfuel mineral 


production in New Jersey. 
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Figure 2.—Principal mineral producing localities in New Jersey. 
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Trends and Developments.—Fueled by 
brisk consumer spending and a further 
demand in construction activity, New 
Jersey experienced another year of solid 
economic growth in 1985. The State attain- 
ed a 13-year high in planned homebuilding 
when 55,015 units were authorized for con- 
struction. For the third consecutive year 
since the end of the building slump in 1982, 
the State’s over-the-year increase in total 
number of units authorized far outpaced the 
Nation’s increase—25% versus 3%. The 
biggest increases were in the homebuilding 
and public works segments of the industry, 
although contracts for office, commercial, 
and other nonresidential building projects 
also reached another record high, following 
a very strong expansion in 1984. Also 
during the year, the State allocated nearly 
$1 billion to the State Transportation Fund 
for a 4-year road repair project. These 
allocations, combined with $2.2 billion in 
Federal funds, will be spent primarily on 
major highway projects in the central part 
of the State. The State legislature adopted 
and signed the Transportation Trust Fund 
into law in 1984. As a result of the construc- 
tion increases and road repair allocations, 
output of most construction mineral com- 
modities increased in 1985. Increases in 
quantity were reported for common clay 
(140%), construction sand and gravel (11%), 
crushed stone (16%), and shipments of port- 
land and masonry cement to the State (5%). 

A major environmental concern in the 
State was the potential health hazard of 
high radon gas concentrations that might 
be seeping into as many as 150,000 north- 
western New Jersey buildings and homes. 
These structures were believed to be sitting 
on top of the Reading Prong, a geological 
formation whose uranium deposits report- 
edly emit radon. This formation underlies 
75 communities in Hunterdon, Morris, Pas- 
saic, Somerset, and Sussex Counties. To 
determine the full scope of the problem, the 
New Jersey Department of Environmental 
Protection was undertaking a $2 million 
study to test for sources of radon gas that 
might be seeping into the structures. The 
study was to take 6 to 9 months. 

Legislation and Government  Pro- 
grams.—Signed into law in July, Senate 
bill 2547 appropriated $10.8 million from 
the Shore Protection Fund for shore protec- 
tion projects. The funds were appropriated 
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from the Shore Protection Fund created 
under the Shore Protection Bond Act of 
1983. The new law (chapter 253, Public 
Laws of 1985) should benefit local construc- 
tion aggregate producers. 

In June, the State Assembly defeated 
Assembly bill 794, the Beverage Container 
and Recycling Act. The bill, reintroduced in 
1984 but not acted on until 1985, would have 
placed a 10-cent deposit on all cans, bottles, 
and other beverage containers. Bill oppo- 
nents insisted that it would have adversely 
affected the State's already depressed glass 
manufacturing and industrial sand indus- 
tries. Mandatory deposit laws have virtual- 
ly eliminated glass containers in other 
States because glass is breakable and more 
expensive to recycle. 

In 1985, New Jersey followed several 
other Eastern States when it petitioned the 
Federal Court to force the U.S. Environ- 
mental Protection Agency (EPA) to impose 
stricter sulfur dioxide emissions controls on 
powerplants in the Midwest. The State 
claims that tall stacks in the Midwest, a 
major contributor to the acid rain problem, 
were preventing the Northeastern States 
from meeting air-quality standards. 

The New Jersey Geological Survey 
(NJGS), reorganized within the Division of 
Water Resources in 1984, is primarily re- 
sponsible for investigating the State's 
ground water and mineral resources. The 
NJGS was divided into three bureaus: the 
Bureau of Geology and Topography, respon- 
sible for mapping and assessing mineral 
resources; the Bureau of Ground Water 
Pollution Analysis, for providing hydrogeo- 
logic expertise to the Department of Envi- 
ronmental Protection; and the Bureau of 
Ground Water Resources Evaluation, for 
evaluating ground water resources and con- 
tamination. 

During the year, the Bureau of Geology 
and Topography continued mapping quad- 
rangles in the northern part of the State for 
incorporation in the New Jersey geologic 
map (1: 100,000) to be published in 1990. The 
mapping program, a joint venture by the 
NJGS and the U.S. Geological Survey 
(USGS), is part of the USGS' COGEOMAP 
program. The Bureau also began assessing 
natural radon gas emissions in homes with- 
in the Reading Prong and was expected to 
play a major role in the investigation in 
1986. 
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REVIEW BY NONFUEL MINERAL COMMODITIES 


INDUSTRIAL MINERALS 


Clays.—In 1985, two companies produced 
clay in New Jersey. New Jersey Shale Brick 
& Tile Corp. produced common clay and 
shale at one operation in Somerset County, 
and The Morie Co. Inc. mined fire clay in 
Cumberland County. Output of common 
clay, used primarily for manufacturing 
common brick, was 120,000 short tons val- 
ued at $1.8 million. This represents a pro- 
duction increase of nearly 2-1/2 times and a 
value increase of nearly 4-1/2 times com- 
pared with that of 1984. These increases re- 
sulted from the continuing upward con- 
struction boom in the State that began in 
1983. Output of fire clay, which is primarily 
used in foundries, was 10,166 tons in 1985, 
15% less than in 1984. 

Gem Stones.—The State is well known 
for its variety of mineral specimens, es- 
pecially those associated with the zinc ores 
of the Franklin-Sussex area in the northern 
part of the State. Other mineral collecting 
localities are associated with the basaltic 
rocks of the Watchung Mountains and at 
Cape May, where "Cape May Diamonds" 
(clear quartz pebbles) are collected along 
the beach. 

Greensand.—Inversand Co., a subsidiary 
of Hungerford & Terry Inc., near Clayton, 
Gloucester County, produced greensand in 
1985. Deposits of greensand, also known as 
the mineral glauconite, occur from Sandy 
Hook south to the Delaware Bay near Sa- 
lem. Glauconite is a hydrous iron potassium 
silicate containing various amounts of alu- 
minum, magnesium, sodium, and trace ele- 
ments. Greensand was processed and sold 
mainly as a filtration medium to remove 
soluble iron and manganese from well wa- 
ters. À secondary use of the unprocessed 
material was as a conditioner for organic 
soils. 

Gypsum (Calcined).—Crude gypsum, im- 
ported from Nova Scotia, Canada, was cal- 
cined by National Gypsum Co., Burlington 
County, and Genstar Gypsum Products Co., 
Camden County. Although calcined gypsum 
production dropped 2% compared with 1984 
production, value rose slightly more than 
8%. The calcined gypsum was used primari- 
ly in manufacturing wallboard and related 
plasters. 

The Atlantic Gypsum Co., a new compa- 
ny, announced plans for a $34 million gyp- 
sum importing and wallboard plant at Port 
Newark, to be operational by the spring of 


1987. The company planned to import a 
minimum of 250,000 short tons of gypsum 
annually from Spain. In connection with 
Atlantic Gypsum’s plan, the Port Authority 
allocated $9.5 million for constructing a 
high-speed mechanical system for the stor- 
age and discharge of the imported gypsum. 

Iodine.—Crude iodine shipped into New 
Jersey was used by eight companies at nine 
plants to manufacture various iodine-con- 
taining compounds. These companies, rep- 
resenting approximately 20% of the domes- 
tic companies canvassed for iodine con- 
sumption, were Allied Corp., Morristown; 
Cooper Chemical Co., Long Valley; Fisher 
Scientific Co., Fair Lawn; GAF Corp., Lin- 
den; Ganes Chemicals Inc., Carlstadt; J. T. 
Baker Chemical Co., Phillipsburg; Troy 
Chemical Corp., Newark; and White Chemi- 
cal Corp., Newark. Iodine compounds were 
used for laboratory reagents and sanitary 
purposes and in pharmaceuticals and spe- 
cialty organic and inorganic chemicals. 

Iron Oxide Pigments (Finished).—Two 
companies produced finished pigments dur- 
ing the year—Columbian Chemicals Co., 
Monmouth Junction, Middlesex County; 
and American Minerals Inc., Camden, Cam- 
den County. Production and value decreas- 
ed by 6% and 2%, respectively, from 1984 
levels. 

Peat.—Four companies at five operations 
in two counties produced peat. Sussex Coun- 
ty accounted for most of the production and 
Warren County for the remainder. Value 
increased by almost 1-1/2 times that of 
1984. Reed sedge and humus were either 
shipped packaged (86%) or sold in bulk 
(14%). Packaged sales increased 100% in 
1985, up from 43% in 1984. The peat was 
sold mainly for soil improvement and as an 
ingredient in potting soil. 

Perlite (Expanded).—Crude perlite ship- 
ped in from out of State was expanded by 
The Schundler Co. at Edison in Middle- 
sex County. Expanded perlite was used in 
roof insulation board, plaster aggregate, 
insulation, and masonry, and as a soil 
conditioner. 

Quartz Crystal.—James M. Ronon Asso- 
ciates Inc., Wayside, Monmouth County, 
used cultured quartz crystal primarily for 
electronic applications. 

Sand and Gravel.—Construction.—Con- 
struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
even-numbered years only; therefore, this 
chapter contains only estimates for 1985. 
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Data for odd-numbered years are based on 
annual company estimates made before 
yearend. 

Estimated output in 1985 was 10.6 million 
short tons valued at $36.7 million, an 11% 
increase in tonnage and a 1596 increase in 
value compared with that of 1984. In 1984, 
construction sand and gravel was produced 
by 68 companies at 74 pits in 15 of the 
State's 21 counties. Leading counties in 
order of output were Ocean, Sussex, Cape 
May, Middlesex, Camden, and Warren. Pri- 
mary uses were for concrete aggregate, 
asphaltic concrete aggregate, fill, and road 
base and coverings. 

Industrial.—New Jersey ranked third in 
industrial sand production in 1985. Produc- 
tion amounted to 2.8 million short tons 
valued at $31 million, representing an in- 
crease in output of 4% but a decrease in 
value of 4% compared with that of 1984. 

Most of the industrial sand was produced 
in Cumberland County. Other major pro- 
ducing counties were Cape May and Atlan- 
tic. Principal uses were for glass products, 
molding and core, and in sandblasting. 

During the year, the Pennsylvania Glass 
Sand Corp. (PGS), headquartered in Berke- 
ley Springs, WV, was sold to United States 
Borax & Chemical Corp. a subsidiary of 
The Rio Tinto Zinc Corp. PLC, London, 
England, for $80 million. The purchase of 
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PGS' nine producing facilities included an 
industrial sand operation at Newport 
Works in Cumberland County. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; the 1984 chapter gave estimates. 
Data for even-numbered years are based on 
annual company estimates made before 
yearend. 

Crushed stone, the leading mineral pro- 
duced, accounted for more than'one-half of 
the State's total mineral value in 1985. 
Production amounted to 15.7 million short 
tons valued at $94.3 million, a 16% increase 
in output and a 26% increase in value 
compared with 1984 estimated figures. 
Leading counties in order of output were 
Somerset, Mercer, Sussex, and Morris. 
Types of stone included basalt (traprock), 
granite, and limestone. Major uses were for 
road base and concrete and bituminous 
aggregate. | 

At yearend, litigation continued on the 
proposed quarry operation at the former 
Washington Rock Boy Scout camp in West 
Amwell Township, Hunterdon County. Fort 
Commanche Inc., purchaser of the 216-acre 
property, was seeking a use variance to 
allow operation in a 3-acre tract previously 
ruled residential by the township’s Board of 
Adjustment. 


Table 4.—New Jersey: Crushed € sold or used by producers in 1985, 
y use 


(Thousand short tons and thousand dollars) 


Coarse aggregate (+ 1-1/2 inch): 


Riprap and jetty stone _____________________ 
2 ⅛²·· ð ß k MEN 


reening, undesigna 
Combined coarse and fine 
Graded road base or sub 


Unpaved road surfacing |... 
Crusher run or fill or waste. 
Other construction material 


Special uses 


Other miscellaneous... 
Other unspecifidd ! 


Stone sand, bituminous ! mix or seal 


Quantity Value 
. ð K —— eect 205 1.162 
777 ĩ ĩðVud 8 139 714 
2 0 —Á—Ó 2, 967 18,241 
JJ; ? 2,200 14,888 
P! E a AES 769 4,824 
E EA A Mh 506 2,713 
TEENE 8 142 1,286 
a 8 122 8 
md ae ĩð a a ct E 717 5,102 
777 p ̃ , 3,209 16,642 
3532 K d E 504 
Meo ͤ ĩ ðͤ TER s 76 629 
HE HE NN 8 324 2,680 
mr 8 355 1,064 
22 See eR 8 3,962 22,061 
177177. REN 515,692 94,339 


W Withheld to avoid disclosing company proprietary data; included with “Other miscellaneous." 


Includes granite, limestone, and traprock. 


Includes stone used for agricultural limestone, macadam, terrazzo and exposed aggregate, coarse aggregate, and stone 


used for other construction maintenance purposes. 


Includes stone used for agricultural marl and other soil conditioners, flux stone, chemical stone, mine dusting or acid 
meer treatment, asphalt fillers or extenders, other fillers or extenders, roofing granules, and poultry grit and mineral 


*Includes production reported without a breakdown by end use and estimates for nonrespondents. 
Data do not add to total shown because of independent rounding. 
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Sulfur (Recovered).—Elemental sulfur 
was recovered as a nondiscretionary by- 
product at four petroleum refineries in the 
State. Mobil Oil Corp. and Texaco Inc. 
operated plants in Gloucester County. Chev- 
ron U.S.A. Inc. continued operating a plant 
in Middlesex County, and Exxon Co. U.S.A. 
operated the Bayway refinery in Union 
County. Shipments in 1985 amounted to 
13,500 metric tons valued at $9.4 million. 
Quantity, and value increased 25% and 
4196, respectively, compared with those of 
1984, reversing a 4-year decline. This in- 
creased output paralleled national produc- 
tion and shipment increases during the 
year, which reached all-time highs because 
of record-high production from petroleum 
refineries. Sulfur was used in manufactur- 
ing fertilizers, plastics, sulfuric acid, and 
other products. 

Vermiculite (Exfoliated).—Crude ver- 
miculite was shipped into the State and 
exfoliated by W. R. Grace & Co. at Trenton 
in Mercer County, and by Schundler at 
Edison, Middlesex County. Output and val- 
ue decreased compared with 1984 levels. 
Principal uses were for concrete aggregate, 
fireproofing, loose-fill insulation, block insu- 
lation, and underfill for swimming pool lin- 


ers. 


METALS 


Aluminum.—Although no primary alu- 
minum is produced in the State, Alumet 
Smelting Corp. operated a 1,400-metric-ton- 
per-year fully integrated secondary smelter 
in Newark, Essex County. In September, 
the Aluminum Co. of America (Alcoa) open- 
ed a beverage can recycling center in Edi- 
son. The $2 million facility was to process 
approximately 36 million pounds of cans 
during the first year of operation. Cans 
from 11 Eastern States will be shipped to 
the new recycling center; after processing, 
they will be sent to the company's remelt- 
ing and fabrication mills in Indiana and 
Tennessee. 

Copper.—United States Metals Refining 
Co., a subsidiary of AMAX Inc., continued 
phasing out its copper smelting and refining 
operations at its Carteret plant. The plant 
had a smelting capacity of 68,000 short tons 
and electrolytic refining capacity of 100,000 
short tons per year. Although the smelting 
and refining operations will be eventually 
completely phased out, the company plan- 
ned to continue producing its oxygen-free, 
high-conductivity copper. Of the 700 work- 
ers currently employed, 60 would be re- 
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tained. 

Closure of the operations was delayed in 
December pending an environmental hear- 
ing in U.S. District Court. Although the 
final smelting run was scheduled for Janu- 
ary 6, 1986, the company decided to await 
the court decision after the New Jersey 
Department of Environmental Protection 
expressed concern about lead emissions at 
the plant and after the EPA stated that the 
plant was releasing higher than permitted 
dioxon levels into the atmosphere. 

In August, AmRod Corp. began produc- 
tion at its newly constructed $12 million, 
60,000-short-ton-per-year continuous cast 
copper rod mill in Port Newark. Primary 
markets were fabricators within a 250-mile 
radius of the plant. 

Ferroalloys.—Shieldalloy Corp., a subsid- 
iary of Metallurg Inc., was the sole producer 
of ferroalloys in the State. The company 
operated a metallothermic furnace in New- 
field, Gloucester County, and produced fer- 
roalloys of aluminum, boron, columbium, 
titanium, and vanadium. Shipments and 
value rose 16% and 14%, respectively, com- 
pared with those of 1984. 

Steel.—During the year, New Jersey 
Steel Corp., Sayreville, announced plans to 
increase the raw steel capacity at its mini- 
mill from 250,000 to 400,000 short tons per 
year. Primary modifications will be under- 
taken at the company's electric arc furnace. 
New Jersey Steel primarily produced 
reinforcing bars for markets in a triangle 
that has Boston, MA, Pittsburgh, PA, and 
Washington, DC, as its points. 

Raritan River Steel Co. recently spent 
$3.6 million to control high noise levels at 
its steel mill in Middlesex County. By in- 
stalling the noise abatement equipment, 
Raritan River became the first manufactur- 
ing operation in the country to comply with 
the most stringent noise-level controls ever 
enforced. 

Zinc.—New Jersey ranked fourth among 
the eight States that produced zinc in 1985. 
The New Jersey Zinc Co. Inc., the State's 
only producer, operated the Sterling Mine 
in Sussex County. In terms of total output, 
the mine was the Nation's seventh leading 
producer. Direct shipping ore from the mine 
was railed to the company's Palmerton, PA, 
plant to produce zinc oxide. 


1State Mineral Officer, Bureau of Mines, Pittsburgh, 
Now Jersey Department of Labor, Division of 
Researc 


and h. New Jersey Economic Indicators. Dec. 1 
1985, p. 2. 
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Table 5.—Principal producers 
Commodity and company Address Type of activity County 
Clays: 
The Morie Co. Inc.? |... 1201 North High St. Pit Lx Cumberland. 
New J Shale Brick & Tile Corp Bar 400 Pit Somerset. 
ew Jersey e e ----  Box4900 | | | Pit 
Somerville, NJ 08876 
Greensand: 
Ihversand Co., a subsidiary of Hungerford Box 45 Pit 2222- Gloucester. 
& Terry Inc. Clayton, NJ 08312 
Gypsum (calcined): 
Genstar Gypsum Products Co ________ 1101 South Front St. Plant Camden. 
National G Co S001 exford Ra. _do Burlington 
ypsum CWͥ³0ooo 0 ; 8 ice : 
Charlotte, NC 28211 
Iron oxide L (finished): 
Minerals Ine Foot of Jefferson St. --..do ..- Camden. 
Camden, NJ 08101 
Columbian Chemicals Co Box 37 ä Middlesex. 
Pdi Tulsa, OK 74102 
Glacial Soils Lab 346 Grand Ave. Bog gg Sussex. 
NJ 07631 
Kelsey Humus co Ke Bog -.----- Warren. 
Great Meadows N NJ 07838 
Netcong Natural Products R.D. 3, Box 57 Bog S8 Sussex. 
py 08822 
Stan s Sols R. D. 2, Bog De 
Sussex, NJ 07461 
Perlite (expanded): 
The Schundler Co.? |... Box 251 Plant Middlesex. 
Metuchen, NJ 08840 
Sand and gravel: 
Ral u Clayton & So Box 928 Pit Ocean 
ns  Box928 | | Pit 
á , Lakewood, NJ 08701 
Dallenbach Sand Co. Ine Box 333 Dredge - — — — Middlesex. 
Dayton, NJ 08810 
Tri-County Asphalt Cord Box 247, NOT Rd Pit -ossa Sussex. 
Tuckahoe Sand & Gravel! Box 248 © Dredge _ _ — — Cape May 
Tuckahoe, NJ 08250 
Industrial: 
Pennsylvania Glass Sand Corp Box 187 Pit ocana Cumberland. 
Berkeley Springs, WV 25411 
Unimin Corp., Dividing Creek Plant 258 Elm St. Pit ue Do 
New Canaan, CT 06840 
Whitehead Bros. C0000 Box 259, River Rd. Pits Do 
| Leesburg, NJ 08327 
Stone: 
Granite (crushed and broken): 
GG ue 125 Hamburg Turnpi Quarry ---- Morris. 
Riverdale, NJ 07 
Tri-County Asphalt Corp -------- Route 15 3 Sussex. 
Hopatcong, NJ 07843 
prock (basalt, crushed and broken): 
Little Ferry Asphalt Co y AEE EE hae a a ----do .-. Passaic. 
Millington Quarry Ine Box 407 ee. i Somerset. 
1 NJ 07946 
Stavola Construction Materials Ine Box zug .—- Do. 
Red Bank, NJ 07701 
Trap Rock Industries Ine Box 419 Quarries _ _ — Hunterdon, 
Kingston, NJ 08528 Mercer, 
Somerset. 
Sulfur (recovered): 
Chevron U.S. A. Inln cl. T ed cale Refinery — — — Middlesex. 
erth Amboy, NJ 08861 
Exxon Co. U.S.A lk. 3 Union. 
Linden, NJ 07036 
Mobil Oil Cord Paulsboro, NJ 08066... --..-do ..- Gloucester 
3 8 Eagle Poin n a 8 
Houston, 
8 (exfoliated): a 
W. R. Grace & co 62 Whittemore Ave Plant Mercer. 
zi Cambridge, MA 02140 
c: 
The New Jersey Zinc Co. Ine Sterling Hill Mine Mine Sussex. 
Plant St. 
Ogdensburg, NJ 07489 
1Also industrial sand. 


2 Also exfoliated vermiculite. 
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The Mineral Industry of 
New Mexico 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the New Mexico Bureau of Mines 
and Mineral Resources for collecting information on all nonfuel minerals. 


By Jane P. Ohl: and Robert W. Eveleth? 


The value of New Mexico's minerals in- 
creased to nearly $656.9 million in 1985 
from $635.8 million in 1984; New Mexico 
ranked 11th in the Nation in nonfuel miner- 
al output, down from 10th in 1984. 

In 1985, 17 nonfuel minerals were pro- 
duced in the State, 12 industrial minerals 
and 5 metals. Metals accounted for 63% of 
the total value; industrial minerals, 37%. 


New Mexico ranked first nationwide in 
production of perlite and potash, and second 
in copper and pumice. The State also pro- 
duced noteworthy values of cement, gold, 
molybdenum, sand and gravel, and stone. 

Per capita value of nonfuel mineral pro- 
duction was $453, compared with the na- 
tional average of $98. 


Table 1.—Nonfuel mineral production in New Mexico! 


1984 1985 
Mineral Value Value 
Quantity (thou- Quantity (thou 
sands) sands) 

%/;;ͤ; ³ AA EI mauu thousand short tons. _ 67 $143 60 $161 

Gem stones „ NA 200 NA 200 

Gold (recoverable content of ores, etc. y ounces. _ W W 45,045 14,309 

Gyp unnd douse hort tons 318 1.622 350 1.570 

Lond (eecoverable content of ores, etc. metric tons M "m W W 

Perlite. ee uuum m ieu Re ee ipe thousand short tons 416 14,115 419 14,521 

Arr / o oL thousand metric tons. . 1,418 204,100 1,120 156,000 

, . e re D S thousand short tons... 132 1,269 152 1,114 

a and gravel (construction) - - --------------—- do— 8,363 22, 389 8, 400 22, 800 

tone: 

)))) ³ PROS AUN do— — — €4,700 *17,000 8,641 15,232 

Dimension -.------------------------——-— do— *19 149 20 211 
Combined value of cement, copper, helium (Grade-A), mica (scrap), 

molybdenum, salt, silver, tungsten ore and concentrate (1984), and 
values indicated by symbol W ______________________ XX 1374, 855 XX 480,705 
NOUN T eee oe ee xx 1635,842 XX 656,889 


‘Esti NA Not available. 


imated. i W Withheld to avoid disclosing company proprietary data; value 
included with Combined value" figure. XX Not applicable. 


1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
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Table 2.—Nonfuel minerals produced in New Mexico in 1984, by county! 
County Minerals produced in order of value 
Bérnalillg 2 cuu i iet nuns ei i irse sand and gravel (construction), 
clays. 
CALTO umma cec mich ice sei ³o Sand and gravel (construction). 
„ ——Au d Do. 
e ß e Des Perlite, sand and gravel (construction). 
%%% ³ a ͥ⁰ ⁰ ⁰ ⁰⁰⁰⁰d . SN Sand and gravel (construction). 
J///%§é˙¹⁊OQ cg yd ͥ yd yd ß 8 Do. 
PCͤ/’)WWVcTChV .!!! A EE Do. 
Dona Ani —— ou uem ⁰⁰ mv vd ͤ . A nM E cd iiRec LE Sand and gravel (construction), clays. 
Rad) e ß P Lcd E Potassium salts, salt, sand and gravel 
(construction). 
Grants 5. ß Ire E E See Copper, elven gold, molybdenum, sand 
and gravel (construction). 
Gl n aaa Sand and ris (construction). 
Hidalgo dde : LR LRL E Silver, gold, r, clays, tu 
/0ͥõͥã ] ꝙ. ͤ ʃ¹ ʃ ʃiʃſ]tnänäↄʃ ˙ VZ Sand and rave! (construction), salt. 
ae,, , e . Sand and gravel (construction). 
ip MOMENT RHET EORR Sand and gravel (construction), cla ve 
McKinley ß ee es es eet ee =e and gravel (construction), molybde- 
e ß ß Send and gravel (construction). 
gu ce EM I dL LU e E eed 
IO Arriba ß . Ec AM LL E Rides Sand and gravel (construction), pumice. 
JJ)õÜ. )) 8E Send and gravel (construction), gypsum, 
s Copper aver: pumice, gold. 
Ben Jush oe onu ⅛ y eek ee weed and gravel (construction), clays. 
hh Sueno MEE ee Sand and gravel (construction). 
Santa F8. ³˙¹¹ Au cn ee Oe dna eme e p ae un Gold, sand and gravel (construction), pum- 
ice, gypsum. 
JFF!!! ee oe ee eee ee EL LE Saver Copper, gold, sand and gravel (con- 
S me bo D edad eee Perlite, sand and prave vel (construction). 
TAB. o o eee et epu e E LA RE Molybdenum, perlite, mica (scrap), sand 
and gravel (construction). 
Torriani oe ee ·ͥ yd SEL I E eee Sand and gravel (construction). 
(0 ²˙ —— Do. 
Undistributed? „„ ͤ 1ꝶũͤ œ „„ Stone (erushed and dimension), helium 


(Grade-A), gem stones. 


No production of nonfuel mineral commodities was reported for counties not listed. 
*Data not available by county for minerals listed. 


Table 3.—Indicators of New Mexico business activity 


c 030000 € c 00 00 to 69i. i i fo 


1983" 1984 1985P? 
Employment and labor force, annual average: 
Popula rr /¼ ¼³ A AUi I ELE thousands 1.402 1,426 1,450 
Total civilian labor force 2s do— 609 629 646 
Unemployment .— uem epe pn oee-e cece sees percent 10.1 7.5 8.8 
Employment (nonagricultural): 

Mining total ) ðVùĩðQAA ³⁰ AA m thousands 21.0 21.6 20. 
n,, ß ß do— 4.0 3.9 8. 
Nun MEM. c e E W W 2. 
CV ͥ 0A uae ie ees d su fous e do- W W 2. 
Oil and gas extraction . nns do- 13.0 13.4 13. 

Manufacturing totallll1lſiyaXKKKKKKEEkWͥœlnkꝘnꝘ B do- 34.4 86.5 37. 
Primary metal industries s do_ __— 1.3 1.4 1. 
Stone, clay, and glass products? _———----------------- do— 2.4 2.7 2. 
Chemicals and allied produet s do- 8 1.0 
Petroleum and coal products? zz do- W 9 1 

Construction |... LL 44 do... 33.7 36.6 37 

Transportation and public utilities _ _ _ - - - - - - -- - - -- - - ----- do- 29.5 29.9 29 

Wholesale and retail trale „ do— __ 110.7 117.5 122 

Finance, insurance, real estate do— __— 23.2 24.7 25 

J%%%f%² dꝓddſſddſddſſdwãà E Lees do- 99.7 106.3 113. 

Government and government enterprises do— 127.2 129.7 132.0 

Ill do— 8479.5 502.8 518.1 

Personal income 
)%)))))))Cõõõ.ͥ⁰ RM E ³¹·ſddddddfßũdy ðv Ee RENE RESP millions $13,691 314,839 15,828 
For Capita. MER EP MN $9,028 $10,262 $10,914 

Hours an 

Total average Weekly hours, production workers _—-—-—-----------------—- 39.7 39.9 39.9 
7 a a a eg la p 42.4 41.9 42.3 
Total average hourly earnings, production worker ss! $7.6 $8.0 $8.4 
inini ns ed se a pe ee ³ 88 $11.2 $11.5 $11.9 


See footnotes at end of table. 
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Table 3.—Indicators of New Mexico business activity —Continued 


19837 
Earnings by industry: 
Farm incouönudaaaaaGͥ‚lfffdd‚ldl--d---- 222222222222 222222- millions 8153 
OBÍBEID e ß, ee er c e Mr p D E do... ,922 
Mi oe ee cee y ee E E aei es do... 9 
Metal mining -—-----------------------------—— do... $134 
Nonmetallic minerals except fuel do... $71 
J)))ã ³o¹.wͥͥuͥm. y ⁰ a do_ ___ $86 
Oil and gas extraction „„ ů1446 „„“ do- $371 
Manufacturing totalaaaaaaaaal«!nlnl.ndnnn. do_ ___ $703 
Primary metal industries __ - - - ------------------—— do. ___ $38 
Stone, clay, and ier producta se. xcu do— $48 
Chemicals and allied products - - -------------------- do- 816 
Petroleum and coal produetei sss do— $42 
Construction ]ĩ«ĩ½??%ÿ0?E! ff ⁊ ee ea do— $835 
Transportation and public utilities __ - - - - - -- - -- - --- --- —-——- do_--- $867 
Wholesale and retail trade |... --—---------------——— do... $1,546 
Finance, insurance, real estattte do- $421 
SOOT VAC c ss r M eu EE do. ... $2,110 
Government and government enterprises do— $2,738 
Construction activity: 
Number of private and public residential units authorized... . $10,742 
Value of nonresidential construction!“ millions $390. 
Value of State road contract awards do- $164. 
Shipments of portland and masonry cement to and within the State 
| thousand short tons. 610 
Nonfuel mineral production value: 
Total crude mineral value ____§________________ ee millions_ _ $517.2 
Value per capitisas/ea/eaa/ea „„ „„ „„ $369 


PPreliminary. "Revised. W Withheld to avoid disclosing company proprietary data. 


1984 


395 


1Bureau of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 


sources. 


Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 


*Data do not add to total shown because of independent rounding. 
*1983 data based upon 16,000-place sample; 1984 and 1985 data based upon 17,000-place sample. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 


U.S. Bureau of Mines. 
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Figure 1.—- Value of potassium salts and copper and total value of nonfuel mineral 


production in New Mexico. 
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Mineral Symbols 


Ag 
Au 


^ 


CiSh 
Cu 


Silver 
Gold 
Cement plant 


Fire clay 


Common and shale - 


Copper 

Gypsum 

Potash 

Lime plant 

Mica 
Molyddenum 
Lead 

Perito 

Pumice 

Salt 

Sand and gravel 
iron and steel 
Stone 
Concentration of 
mineral operations 


E J a e a 
i Femingion @ f 10 770 Mo \ | | 
| | [t „ st | St 
(| cu | Mica \ 
| | Pum / i | | 
| pes b." E. l 
A \ i 
Fema E „ j | 
A 1. - — s — 34 opt 
| | i O SANTA PE D- una . ETE 
{ | " t Pum, N | | 
| | i | Ag Au | 3E e | 
“Geen oO oR om 0 pet AES 
| i cuo Me I: "^ bp ü | Ü ^'^ " GuADAUPE 7 
— ome mere gan MEM 
[^ KN .—" ^ | —— 
|. | VALENCIA l | z — 1 r — | 
— Pole, m | 
a l P s 11 | 
| | i ear E a 
| | — kx RES LINCOLN | : L | 
@ Socorro po t, pere l | 
| ! ! A | 
| | -l ‘ —, | 
| | d | zd 
| js ! | E 
A TUA EUM NE Eg X qu TS f, . 
A L, Av i NEM | 
I ga ) Pb i | oL — | 
hime ste m p || | jae | 
7 Siver Cay © \ 7 an awa | | | rd | 
| LL... Cw ag a aser] | NK 
5 SENEN = | 
| Ts Ag. 722 UNA ' 1 e C gn | 
4a |n niet e | | Dii b | 
H Ad l | i : D | | 
"| oig : | = 1 


Figure 2.—Principal mineral producing localities in New Mexico. 
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Trends and Developments.—New Mexi- 
co's economy was negatively affected during 
the year by mine closures, work-stopping 
accidents, and heightened competition from 
foreign mining companies. Such develop- 
ments, in turn, negatively affected mineral 
revenue collections, employment levels, 
public education budgets, and the tax reve- 
nues of local governments. 

Beginning January 15, union representa- 
tives of the Nonferrous Coordinated Bar- 
gaining Committee and copper company 
officials met in Albuquerque to discuss pos- 
sible solutions to the copper industry's eco- 
nomic problems. Several operators in New 
Mexico and Arizona wanted to eliminate 
cost-of-living coverage, reduce basic wages 
by as much as $3.50 per hour, and cut back 
on benefits, for an average giveback total- 
ing about $6 per hour. No conclusions were 
reached by yearend. 

The New Mexico Bureau of Mines and 
Mineral Resources and New Mexico Geolo- 
gy published an evaluation of the State's 
mineral resource potential and a summary 
of taxes on natural resource production in 
New Mexico.? 

A rash of fraudulent gold mining invest- 
ment schemes encouraged the New Mexico 
Bureau of Mines and Mineral Resources at 
Socorro to join other mining organizations 
in trying to control such activities. 

Employment.—The annual average em- 
ployment in metal mining declined from 
3,900 in 1984 to 3,200 in 1985. The New 
Mexico Employment Security Department 
reported that metal mining employment 
decreased 900 positions from January 
through December 1985, to 2,900, a decrease 
of about 24%. Employment in bituminous 
coal, quarrying, and oil and gas businesses 
declined by 1,100 persons.‘ 

Average hourly wages in the mining sec- 
tor were $11.55 in November 1985, $0.26 
above that of November 1984.5 

Early in 1985, the U.S. Department of 
Labor granted $600,000 to New Mexico for 
retraining copper and steel workers dis- 
placed by plant and mine closings. 

Environment.—The U.S. Department of 
Energy directed the McKinley County Com- 
mission to clean up 2.7 million yards of 
contaminated material in a 105-acre tail- 
ings pile at the Ambrosia Lake uranium- 
vanadium tailings pile. The medium-pri- 
ority cleanup project was to be completed by 
the fall of 1987. 

Kennecott’s newly renovated Hurley 
smelter in Grant County came closer to 
meeting air standard requirements as 
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94.5% of SO, offgases was captured from its 
INCO flash furnace. 

Exploration Activities.—In mid-Decem- 
ber 1985, FMC Corp., Minerals Div., Reno, 
NV, obtained a 3-year mining lease on 359.5 
acres of State trust land in Luna County, 
covering metallic and nonmetallic minerals. 

Long Lac Exploration Inc., a wholly own- 
ed subsidiary of Lac Minerals Ltd. of Cana- 
da, drilled in Lukas Canyon, Santa Fe 
County, resulting in the discovery of 5.9 
million short tons of low-grade ore at 0.08 
troy ounce of gold per ton. 

Other gold and silver exploration activi- 
ties were undertaken by Dome Exploration 
(U.S. Ltd. in the Sheep Mountain area, 
Luna County; by The Goldfield Corp. on 
several properties in the area north of 
Winston; by Newmont Mining Corp. in the 
Cooke's Peak area, Luna County; by Santa 
Fe Mining Inc. near Antelope Pass, Hidalgo 
County; and by Summit Minerals Co. at 
Steeple Rock District in Grant County. 
Individual prospectors were active at the 
Mountain Key Mine at Pinos Altos and in 
the Malone District south of Silver City. 

Legislation and Government Pro- 
grams.—About 930 of the estimated 3,500 
owners of unpatented mining claims in New 
Mexico were affected by a U.S. Supreme 
Court decision declaring mining claims 
abandoned if statements of assessment or 
intent to hold were filed late.* 

A special session of the State legislature, 
May 11-18, 1985, passed Senate bill 22 low- 
ering the excise tax on copper processing 
from 0.75% to 0.25% for the next 3 years; 
"processing" included all activities through 
refining. 

One of several bills introduced in the 
Congress during the year was H.R. 1562: 
Textile and Apparel Industry bill with Cop- 
per Free Market Restoration Act of 1985 
attached. This bill proposed to limit copper 
production and stabilize foreign copper pro- 
duction. H.R. 1562 was passed by the Con- 
gress and vetoed by the President. A later 
bill, H.R. 2577, called for U.S. trade officials 
to undertake negotiations (similar to those 
that were addressed in H.R. 1562) with 
countries producing more than 200,000 met- 
ric tons of copper per year, to limit their 
production; however, the reported language 
of H.R. 2577 was nonbinding. H.R. 2577 was 
signed into law August 15, 1985 (Public Law 
99-88). 

Public Laws 99-61 and 99-185 (the Statue 
of Liberty-Ellis Island Commemorative Coin 
Act and the Gold Bullion Coin Act of 1985) 
were expected to increase local demand on 
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gold resources. The gold used in minting 
new coins was required to come from U.S. 
mines and, in the absence of adequate 
available supplies at world prices, from 
Treasury bullion reserves. 

The Federal Highway Administration 
gave New Mexico $121.9 million to aid 
highway programs.’ 

The U.S. Bureau of Mines developed an 
alkaline leach method for recovering metal 
values from copper converter flue dust con- 
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taining copper, lead, tin, and zinc.* 

At Kennecott’s request, U.S. Bureau of 
Mines scientists conducted flotation tests at 
its Hurley concentrator to solve problems in 
handling complex ores from the Santa Rita 
pit. 

The U.S. Bureau of Mines also published 
a report on its mineral investigation of part 
of the Gila Lower Box Wilderness Study 
Area.? 


REVIEW BY NONFUEL MINERAL COMMODITIES 


METALS 


Copper, gold, lead, molybdenum, and sil- 
ver were produced from eight mines during 
1985. These and several less common metals 
were also smelted and/or refined in New 
Mexico. No iron ore or tungsten ore were 
reportedly mined in 1985. 5 

Metal mining companies in the State 
were as follows: 

1. Chino Mines Co. (owned two-thirds by 
Kennecott and one-third by Mitsubishi Met- 
al Corp.) operated the Santa Rita copper pit 
and Hurley smelter, Grant Count. 

2. Gold Fields Mining Corp. (a subsidiary 
of Consolidated Gold Fields PLC) worked 
the Ortiz gold mine, Santa Fe County. 

3. Molycorp Inc. (a division of Unocal 
Corp.) operated the Questa underground 
molybdenum mine and mill, Taos County. 

4. Phelps Dodge Corp. operated the Ty- 
rone copper mine, Grant County, and Pla- 
yas smelter, Hidalgo County. 

5. Burro Chief Copper Co. (a subsidiary of 
Phelps Dodge) operated the solvent-extrac- 
tion electrowinning (SX-EW) copper plant 
at Tyrone, Grant County. 

6. Royal Minerals (Duncan, AZ) mined 
copper, gold, lead, and silver from the Cen- 
ter Mine, Grant County. 

7. St. Cloud Mining Co. (a subsidiary of 
The Goldfield Corp. of Melbourne, FL) ex- 
tracted copper, gold, lead, and silver from 
the St. Cloud Mine, Sierra County. 

8. The privately owned Wild Irishman 
Mine was a producer of copper, gold, lead, 
and silver in Hidalgo County. 

Copper.—New Mexico ranked second of 
12 copper producing States. Output and 
total value figures increased 27% over those 
for 1984. Greatly expanded mining at Grant 
County’s two porphyry copper mines and 
shutdowns at major properties in other 
States because of low copper prices made 
“Grant County the largest copper producing 


region in North America” in 1985. Grant 
County copper was valued at $381 million, 
compared with number two, Greenlee Coun- 
ty, AZ, whose copper output was valued at 
$347 million.'* Average price per pound was 
about $0.67 during the year. Phelps Dodge 
was the State’s leading copper producer, 
followed by Chino Mines; other smaller 
producers were St. Cloud Mining, Royal 
Minerals, and the Wild Irishman Mine. 

Phelps Dodge’s Tyrone Mine produced 
16,022,000 metric tons of ore grading 0.89% 
copper during 1985. Copper production to- 
taled 132,400 tons: 108,100 tons smelted 
from concentrate, 5,700 tons from precipi- 
tates, and 18,600 tons from the SX-EW 
plant, according to the firm’s 1985 10K 
Annual Report. 

From 1982 through 1984, Phelps Dodge 
lost a total of $405 million. In 1985, howev- 
er, owing mainly to the SX-EW plant at the 
Tyrone Mine and improvements made to 
the Playas smelter, the firm earned $29.5 
million, despite the lower 1985 copper 
prices. 

Phelps Dodge doubled the capacity of the 
SX-EW plant operated by its subsidiary, 
Burro Chief Copper, from about 22,000 tons 
to 41,000 tons. Dumps being leached at the 
mine remained very rich and would sustain 
this additional production. The expansion 
cost about $10 million and lowered SX-EW 
unit costs to less than $0.30 per pound. 

Additionally, cost savings were realized 
at the Tyrone Mine by reducing the number 
of trucks from 54 85- and 100-ton trucks to 
26 computer-dispatched 170-ton trucks. 

Copper sulfide reserves at Tyrone, esti- 
mated to be 149 million tons grading 0.80% 
copper, were projected to be depleted about 
1995. Proposed additional exploration drill- 
ing could extend that date. Operating life of 
the initial SX-EW plant was projected at 20 
to 30 years, and, although the new ex- 
pansion would reduce that projection by 
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using up reserves at a faster rate, copper 
output from leaching at Tyrone was ex- 
pected to continue through the end of the 
century. 

At Phelps Dodge's smelter, south of Pla- 
yas in Hidalgo County, a $10 million project 
to relocate a relatively new oxygen plant 
from the closed Morenci smelter was ex- 
pected to increase smelter capacity by 21%, 
improve smelter efficiency, and enable the 
smelter to meet environmental regulations. 
The flash furnace at Playas, an Outokumpu 
Oy product, had been extensively rebuilt in 
1984. 

The Playas smelter produced a record 
high 153,300 tons of copper in 1985 at a 28% 
roduction in cost per ton of concentrate 
smelted. The plant also produced 2,200 tons 
per day of sulfuric acid at a reported cost of 
about $54 per ton (losing about $20 on each 
ton of acid produced). More than one-half of 
the sulfuric acid was shipped to markets in 
Texas (Houston), Louisiana, and Florida. 

The Chino Mines operations experienced 
several shutdowns during the year. Smelt- 
ing at Hurley was shut down in February 
because of an accident at the acid plant, 
which caused about $2.5 million in damages 
and a production loss of about $1.5 million. 
Mining and milling continued through the 
month-long smelter shutdown. Chino Mines 
also closed the smelter in September for 
about a month to rebrick the furnace follow- 
ing the temporary shutdown of the mill 
owing to an accident at the mine. On Au- 
gust 13, a radial arm stacker attached to 
and supporting the coarse ore conveyor belt 
collapsed, cutting off feed to the Santa Rita 
concentrator for about 6 weeks. 

The modernized smelter at Chino was 
started up in October 1984, marking the 
completion of a $350 million mine, concen- 
trator, and smelter modernization and ex- 
pansion project that started in 1981. The 
new flash furnace raised annual smelter 
capacity to 120,000 metric tons of copper 
metal per year and substantially reduced 
operating cost. In July 1985, Chino Mines 
approved installation of a $4.5 million an- 
ode furnace and expected to begin produc- 
tion by January 1986. Chino Mines had 
ceased fire-refining in July 1984. Kennecott 
again reported a loss for the year, and 
stated that if Chino Mines could not be 
made profitable, it would be closed. 

Boliden Minerals Inc., a Swedish firm, 
continued evaluation and development 
work at its Pinos Altos prospect north of 
Silver City. Underground development in- 
cluded a 200-foot lengthening of the decline 
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and diamond drill work designed to locate 
extensions, if any, of previously discovered 
ore bodies. A one-time sale of 7,250 tons of 
ore generated by the development activity 
was sold and shipped to Chino Mines for 
smelting. | 

The firm filed plans with the U.S. Forest 
Service to place a tailings impoundment 
dam in a narrow canyon about one-quarter 
of a mile southeast of the millsite. The dam 
could eventually impound 1.5 million tons 
of tailings. One-half of the mill tailings, 
however, were to be used for mine backfill- 
ing. Boliden's mill was being designed to 
treat 210,000 tons of tailings annually. 

Ok Tedi Mining Ltd., a joint venture 
between the Papua New Guinean Govern- 
ment, Broken Hill Proprietary Ltd., Amoco 
Corp, and a West German consortium, 
exercised its option to purchase Quintana 
Minerals Corp.s concentrator at Copper 
Flat for $8.5 million. The Copper Flat 
concentrator was to be disassembled and 
shipped to Papua New Guinea. The Copper 
Flat plant operated from mid-March until 
June 30, 1982, when operations were sus- 
pended. 

Gold.—New Mexico ranked eighth in the 
Nation in gold production. 

The Ortiz Mine, operated by Gold Fields 
Mining, was the State's leading producer of 
gold; its output was 36,361 troy ounces. 
Following Ortiz, in decreasing order of gold 
output, were the Tyrone Mine (copper), the 
St. Cloud Mine (gold and silver), the Center 
Mine (gold and silver), and the Wild Irish- 
man Mine (silver). 

Gold Fields Mining announced in July 
that it would begin the first part of a four- 
stage closedown of the Ortiz Mine, to be 
completed about June 1986, with environ- 
mental monitoring for possible ground wa- 
ter contamination continuing several years 
after that. Later, the closure date was 
pushed forward to December 1986 because 
the mine was being operated at reduced 
levels and reserves were somewhat greater 
than originally determined. Despite a $2.2 
million loss reported by Consolidated Gold 
Fields in its 1985 annual report, its Ortiz 
Mine had returned nearly 2.5 times capital 
cost during its 6-year life. 

In the Hillsboro gold district, Sierra 
County, Sierra Corp. started a 470-foot de- 
cline in 1985 to further explore the Rattle- 
snake vein and to develop the ore body for 
production. The ore grade averaged 0.2 to 
2.3 ounces of gold per short ton, 3 to 4 
ounces of silver, and 3% to 4% copper. In a 
reportedly unique mining method, the 8- 
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foot-wide vein was undercut and the mate- 
rial allowed to cave freely. The ore was 
shipped to ASARCO Incorporated at El 
Paso, TX, for processing. The product was 
sold as siliceous copper flux, and other 
values were not recovered.'! 

The New Mexico Bureau of Mines and 
Mineral Resources prepared a report and 
map on gold and silver in New Mexico to be 
published in early 1986.12 

Iron and Steel and Manganese.—H. N. 
LaRue & Sons shipped a 50% magnetite 
iron ore from the Smoky Mine at Capitan, 
Lincoln County, to Ideal Basic Industries 
Inc.’s Tijeras cement plant in Bernalillo 
County. 

In November, a heavy-medium extraction 
metallurgical plant at Boston Hill, south- 
west of Silver City in Grant County, which 
had been intended to process manganese 
and iron, was dismantled and returned to 
Black Pine Mining Co. in Montana. Roth 
Properties of San Francisco, CA, moved the 
plant from Montana to Boston Hill in 1979 
but never used it because of the collapse of 
the steel market. 

Sharon Steel Corp. facilities at Fierro, 
Grant County, northeast of Silver City, 
remained closed. The company continued 
assessment work on its extensive mineral 
property holdings in the Hanover-Fierro, 
Central, Pinos Altos, and other districts in 
the southwestern part of the State. Byprod- 
uct iron ore was shipped from its Continen- 
tal Mine stockpile. 

Zia Steel Corp. continued to plan con- 
struction of a specialty steel minimill about 
10 miles north of Carrizozo, at Coyote. The 
site was next to the Southern Pacific Rail- 
road in Lincoln County. 

Lead.—A small quantity of lead was re- 
ported produced in 1985 as a byproduct at 
some of the smaller copper mining oper- 
ations in New Mexico. Lead production had 
been reported in 1983, but not in 1984. 

A new $4.5 million lead leaching facility 
was opened at Molycorp's Questa mill in 
November 1985. The plant removed lead, an 
undesirable impurity, from the processed 
molybdenum concentrate. This step former- 
ly was done at Molycorp’s roasting plant in 
Washington, PA, where the concentrate 
was sent from Questa. 

Molybdenum.—New Mexico again rank- 
ed fourth among the Nation’s seven molyb- 
denum producing States. Despite expecta- 
tions to the contrary, the market for molyb- 
denum did not improve in 1985. Posted 
dealer prices for molybdenum oxide began 
the year at about $4.50 per pound; spot 
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prices were below $3 per pound. Production 
again outstripped demand. 

Molybdenum was removed from process- 
ed molybdenum concentrate at Molycorp’s 
Questa mill and recovered as a byproduct of 
copper smelting at Chino Mines’ Hurley 
smelter. 

According to Unocal’s 1985 annual re- 
port, 13,866,000 pounds (6,289.6 metric tons) 
of molybdenum in concentrates was pro- 
duced at the underground Questa Mine in 
1985, an increase of about 33% over that of 
1984. The average sales price of molybde- 
num disulfide MoS,, however, fell below the 
$5 price Unocal stated was necessary to 
keep the Questa operation going. Subse- 
quently, on October 14, Molycorp cut back 
production 25% from the 11,800 tons of ore 
per day it had been mining and laid off 150 
mine, mill, and salaried workers, reducing 
the work force to 650 from peak employ- 
ment of 875 in 1983. The layoff cut $6 mil- 
lion off the Molycorp annual payroll of $28 
million and was a significant loss to Taos 
County revenues. 

Molybdenum disulfide reserves at the 
Questa operation were about 115 million 
tons, averaging 0.288% MoS, content. Re- 
serves at the inactive pit averaged 0.188% 
MoS,. 

In an attempt to reduce costs by $200,000 
per month, Molycorp negotiated with its 
electrical suppliers for a revision of its 
electrical contract to reduce kilowatt hours 
per month to one-half of that called for in 
an earlier contract. Contract negotiations, 
begun in December, were incomplete at 
yearend, and it appeared that if union 
members refused to accept pay and benefit 
reductions, the mill and renovated 63-year- 
old-mine would be forced to shut down in 
early 1986. 

Despite an impending shutdown, Moly- 
corp continued with plans for a new tailings 
disposal site, even though the present one 
might last 10 more years at reduced levels 
of production. 

Chino Mines began producing byproduct 
MoS, in November 1985. Molybenum con- 
tent of the Santa Rita ore body was low— 
0.017%; nevertheless, by utilizing new re- 
covery techniques, the new concentrator 
produced more than 1 million pounds annu- 
ally of high-grade concentrate. New, more 
efficient, column-type flotation cells were 
installed. Nitrogen gas (recovered from the 
oxygen plant), instead of oxygen, was used 
successfully in the flotation circuit to retard 
oxidation and extend reagent life, thereby 
providing additional cost reductions. 
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Silver.—Silver was produced at five 
mines in Grant, Hidalgo, Santa Fe, and 
Sierra Counties in 1985. State output fell 
4% despite a fall in the market price of 
silver from $8.14 per troy ounce in 1984 to 
$6.14 in 1985. This fairly constant output of 
silver in New Mexico was probably due to 
its being a byproduct of other mining and 
relatively insensitive to price fluctuations. 

The Tyrone Mine was New Mexico's lead- 
ing silver producer (10th most productive 
silver mine in the Nation), followed by the 
St. Cloud, Center, Ortiz, and Wild Irishman 
Mines. 

Goldfield's St. Cloud Mine ore grade was 
about 6 ounces of silver and 0.1 ounce of 
gold per short ton. Production was cut back 
to 5,000 tons per month in August 1984 and 
further reduced to 2,000 tons per month in 
March 1985. In September, Goldfield grant- 
ed an option to Sunshine Mining Co. of 
Dallas, TX, to buy the St. Cloud-U.S. Treas- 
ury Mine and mill in Sierra County. Gold- 
field planned to treat the property as a 
discontinued operation after December 31, 
1985. Sunshine's option on the St. Cloud was 
good until June 1, 1986.1: 

Goldfield also owned the San Pedro gold 
and copper mine in Santa Fe County. The 
firm granted a 1-year option on this proper- 
ty to Silver Bar Mining Co., beginning May 
15, 1985. The San Pedro property consisted 
of 20 patented and 16 unpatented mining 
claims, totaling nearly 500 acres, and a 250- 
ton-per-day flotation mill. The mill was 
used as recently as 1983 to process St. Cloud 
ore. 

Uranium-Vanadium.—New Mexico's 
uranium-vanadium employment, concen- 
trated in the Grants-Milan and Gallup ar- 
eas (Cibola and McKinley Counties), 
plummeted from more than 8,000 workers 
at 45 mines in 1979 to 250 to 300 workers at 
2 mines in late 1985 because of the continu- 
ing low price for yellow cake. 

In January, Quivira Mining Co., a subsid- 
iary of Kerr-McGee Corp., began placing all 
of its mining and milling operations in the 
Grants region on indefinite standby. During 
the year, Quivira laid off 204 employees 
at Ambrosia Lake and another 31 at the 
Church Rock Mine near Gallup. 

In March, Western Nuclear Inc. suspend- 
ed operations at its recently reopened Ruby 
Mines near Thoreau, McKinley County, be- 
cause the Ruby ores could no longer be 
processed at Quivira’s idled mill. Western 
Nuclear, until this time a wholly owned 
subsidiary of Phelps Dodge, was sold in 
February-March 1985 to an unnamed buy- 
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er. 

Homestake Mining Co. shut down its 
Section 23 Mine at Ambrosia Lake in Cibola 
County April 4, laying off 100 employees. 
Homestake continued to leach abandoned 
stopes, and milling operations were to con- 
tinue, although curtailed, until yearend. 
Before 1982, the operation had been a signif- 
icant source of byproduct vanadium. 

The Mount Taylor Project of Chevron 
Resources Co. in McKinley County was the 
only uranium mine operating in the State 
in the fall of 1985. The Mount Taylor prop- 
erty was acquired by Chevron Resources 
from Gulf Mineral Resources Co. in 1984. 
Both companies had spent several million 
dollars on power for the bank of pumps that 
kept the mine from flooding. Chevron Re- 
sources hoped to increase production at the 
Mount Taylor from 50 short tons to 500 tons 
per day, and employment to 125 persons if 
the price of uranium were to rise above the 
$15 per pound that prevailed in late 1985. 
Ore would be shipped to Chevron Resources’ 
Panna Maria mine-mill complex at Hobson, 
southeast of San Antonio, TX. 

No significant amount of byproduct vana- 
dium has been recovered in New Mexico 
since 1981. 


INDUSTRIAL MINERALS 


During 1985, the construction industry in 
New Mexico bid more than $236 million on 
more than 50 major construction jobs re- 
quiring industrial minerals. These construc- 
tion activities include airport runways, 
dams, highways, hotels, laboratories, li- 
braries, schools, sewer systems, shopping 
centers, and wastewater treatment plants.“ 

Ammonia (Anhydrous).—The Southwest 
Div. of N-ReN Corp.'s (Cincinnati, OH) an- 
hydrous plant in Carlsbad was shut down in 
early December and sold to International 
Nitrogen and Chemical Corp. of Phoenix, 
AZ. The plant, to be reopened in the near 
future, had employed approximately 65 
workers before the shutdown.!5 

Barite.—Economically promising barite 
occurrences in north-central New Mexico 
were described in the literature.“ 

Cement.—Portland and masonry cement 
values declined from figures for 1984. Port- 
land cement output also declined, but ma- 
sonry cement output increased insignifi- 
cantly. The average price of masonry ce- 
ment fell in 1985 from that in 1984. The 
average price of portland cement also de- 
clined. 

Ideal Cement Co.'s Tijeras plant in Ber- 
nalillo County, the State's only cement 
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plant, produced finished portland cement 
and masonry cement. Two dry-process kilns 
consumed limestone quarried nearby, iron 
ore, gypsum, and other materials. Natural 
gas was the predominant fuel used, but 
some bituminous coal also was used. 

During the third quarter of 1985, the 
Tijeras plant experienced a brief strike by 
members of the Cement, Lime, Gypsum and 
Allied Workers but continued to operate 
using salaried personnel. On September 20, 
56 of the striking hourly workers were 
permanently replaced. The leased-back 
plant (owned by General Electric Credit 
Corp.) was 1 of 10 Ideal Basic cement plants 
nationwide, only 6 of which, including Ti- 
jeras, operated profitably in 1985, according 
to the company's 1985 annual report. 

In June, it was announced that sulfur- 
crete, developed by the U.S. Bureau of 
Mines, was to be used in the new Phelps 
Dodge SX-EW plant near Silver City. About 


200 cubic yards of sulfur concrete was to be 


poured, primarily for walls and floors. 

Carder Concrete Products Co., a subsid- 
iary of CRH American Inc., Los Angeles, 
CA, which, in turn, was owned by Cement 
Roadstone Holdings PLC of Dublin, Ireland, 
planned to build a $4 million concrete 
products plant about 10 miles west of Ber- 
nalillo in Sandoval County. The 20,000- 
square-foot plant, scheduled to be completed 
in March 1986, was to initially employ 
about 40 people, increasing to about 70 
workers by 1989.17 Products were to be 
sewer pipes, box culverts, and toxic waste 
containers. 

Clays.—Common clay and shale was pro- 
duced by El Paso Brick Co. Inc., New Mex- 
ico Brick Co. Inc., and Garcia & Son from 
three mines in Dona Ana, Bernalillo, and 
San Juan Counties. Fire clay was produced 
by Phelps Dodge and Mathis & Mathis 
Mining & Exploration Co. from two mines 
in Hidalgo and Luna Counties. 

Output of clays used for brickmaking 
declined nearly 14% from that of 1984 as 
brick sales sagged, owing in part to the 
decline in residential construction. New 
Mexico clays also were used as roofing 
granules and in quarry tiles. 

In December, the Belen City Council ap- 
proved the issuance of $3.8 million in re- 
funded industrial development revenue 
bonds, allowing United Dessicants Inc. to 
continue its clay mineral processing and 
packing facility in Valencia County. United 
Dessicants, a wholly owned subsidiary of 
United Catalysts Inc., used clay mined and 
shipped from Sanders, AZ. The clay was 
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dried by solar-powered processes and gas- 
powered driers to reduce its moisture con- 
tent from 35% to 16%. The dried clay was 
used as packing for shipping sensitive 
items, such as microelectronic instruments 
and photographic equipment. 

Gem Stones.—New Mexico mines and 
collectors produced an estimated $200,000 
worth of gem materials in 1985. 

Gypsum.—Output of crude gypsum from 
New Mexico mines increased 10% above 
that of 1984; however, its value continued to 
decline. In 1985, the price of crude gypsum 
was nearly $4.49 per short ton, down from 
$5.10 in 1984 and $6.01 in 1983. 

Gypsum was mined in Sandoval County 
by Centex American Gypsum Co. (at the 
former White Mesa Gypsum Co. mine) and 
by Ernest Teeter, at the San Felipe Mine, in 
Santa Fe County. 

Western Gypsum Co. at Rosario and Cen- 
tex American Gypsum in Albuquerque cal- 
cined gypsum. The Centex American plant 
was formerly owned by Allied American 
Gypsum Co. 

Helium (Grade-A).—Production of 
Grade-A helium fell nearly 10% from that 
of 1984. 

In 1985, the privately owned Navajo Re- 
fined Helium Co. extraction plant produced 
Grade-A helium from natural gas at Ship- 
rock, San Juan County, northwestern New 
Mexico. During 1984, a helium liquefier had 
been installed and put into use at the facil- 
ity. 

The discovery of additional reserves of 
helium in the Pecos Slope area of east- 
central New Mexico added 736 million cubic 
feet of helium to the Nation’s measured and 
indicated resources, as of January 1, 1985. 

The major domestic end uses of helium 
were cryogenics, welding, and pressurizing 
and purging. Liquid helium demand from 
the Federal sector continued to grow as 
national defense, space, and energy re- 
search and development projects prolifer- 
ated. 

Mica.—Output of scrap and flake (crude) 
mica from the State remained unchanged 
from that of 1984, but total value increased 
about 6%. 

Mineral Industrial Commodities of Amer- 
ica Inc. (M. I. C. A.), Santa Fe, was the Na- 
tion’s third ranking producer of scrap 
(flake) mica and fourth ranking producer of 
ground mica in 1985. 

Perlite.—Sold and used quantities of 
processed perlite ore increased slightly over 
that of 1984. Processed perlite ore sold at an 
average of $34.66 per short ton. Five mines 
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in the State accounted for about 838% of the 
Nation's total production. Producers were 
Grefco Inc. in Socorro and Taos Counties, 
Manville Products Corp. and Silbrico Corp. 
in Taos County, and United States Gypsum 
Co. (a subsidiary of USG Corp.) in Cibola 
County. | 

Some perlite from New Mexico was 
shipped to The Schundler Co., an expanded 
perlite manufacturer at Metuchen, NJ; 
however, that company was investigating 
the prospect of importing its perlite supplies 
from Greece. Greek perlite, shipped by 
ocean transport, was expected to be cheaper 
than New Mexico perlite sent by railroad. 

Potash.—New Mexico potash producers 
accounted for 85% of the Nation's total 
output. The State's producers had a bad 
year, one filled with layoffs, production 
cutbacks, mine closures, and property sales. 
Potash was used for fertilizer, and fertilizer 
sales were down 21% from that of 1984, 
partly because of the poor condition of the 
agricultural community, and because pot- 
ash imports from Canada and other nations 
were cheaper than domestic products. 
Crude potash mine production was 11.3 
million metric tons, with an average K. O 
content of 13.3%, valued at $156 million, 
down from 13.9 million tons and $204 mil- 
lion in 1984. 

At the beginning of 1985, five companies 
produced potash from underground, bedded 
sylvinite and langbeinite deposits east of 
Carlsbad. These New Mexico potash produc- 
ers were AMAX Chemical Corp., a subsid- 
iary of AMAX Inc.; International Miner- 
als & Chemical Corp. (IMC); Kerr-McGee 
Chemical Corp., a subsidiary of Kerr-McGee 
Corp.; Potash Co. of America (PCA), a sub- 
sidiary of Ideal Basic; and Potash Producers 
Inc. (formerly Duval Corp.), a subsidiary of 
Pennzoil Co. 

AMAX Chemical, Ideal Basic, Kerr- 
McGee Chemical, and Pennzoil sought buy- 
ers for their potash properties during the 

ear. 
? AMAX Chemical laid off 90 mine and mill 
employees after a June 1985 maintenance 
shutdown. On October "7, AMAX Chemical 
suspended production activities for an in- 
definite period, laying off about 225 more 
employees. The suspension of production 
was a result of deteriorating market condi- 
tions created by diminishing demand and 
depressed prices. The original capacity of 
the mine and mill was 850,000 short tons 
per year, but the facility had been running 
at one-half capacity for several months. 
According to AMAX Inc.'s 1985 10K Annual 
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Report, the firm declared its yearend inten- 
tion to conduct an orderly phaseout of its 
potash operation—in 1984, the company 
had written down $195 million worth of 
agricultural chemical assets—and intended 
to put the AMAX Chemical property up for 
sale. 

The sale of Ideal Basic's PCA to Rio 
Algom Ltd. of Canada was pending in the 
fall of 1985. On December 31, 1985, however, 
the PCA mine and plant were sold to Lund- 
berg Industries Inc., of Dallas, TX. The PCA 
mine had been shut down on December 1, 
and the new buyer intended to return the 
property to operating status in early 1986. 
The 52-year-old PCA mine had about 6 more 
years of reserves remaining at current rates 
of mining. Lundberg also was considering 
combining the PCA mine with the AMAX 
Chemical potash mine and plant, immedi- 
ately to the north, which was to be put up 
for sale. 

Kerr-McGee Chemical's potash mining 
operation at Hobbs was purchased April 9, 
1985, by the newly formed New Mexico 
Potash Corp., a wholly owned subsidiary of 
Vertac Chemical Corp., of Memphis, TN. 
Vertac had been a longtime Kerr-McGee 
Chemical customer. In December 1985, Fer- 
mentab AB (Sweden) reached an agreement 
in principle with Vertac to purchase that 
part of Vertac that included its New Mexico 
Potash subsidiary. Operating at about one- 
half the annual rated capacity, with about 
5596 of the former work force, Vertac sold 
potash primarily to its potassium nitrate 
manufacturing plant in Vicksburg, TN, and 
to the oil drilling and chemical industries; 
only excess material was sold to the agricul- 
tural industry. 

Pennzoil, Duval's parent company, reor- 
ganized its potash plant near Carlsbad in 
May 1985 as Potash Producers Inc. to facili- 
tate its sale. In November 1985, Pennzoil 
sold the Potash Producers property to a 
New York venture banking firm and a 
Canadian minerals company: Warburg, Pin- 
cus Capital Partners of New York (75% 
owner) and Rayrock Resources Ltd. of To- 
ronto (25%). The new partnership was call- 
ed Western Ag-Minerals Co., and operations 
continued at the former Duval (Nash Draw) 
potash mine without interruption. Western 
Ag-Minerals employed 175 persons and was 
l of only 2 worldwide sources of refined 
langbeinite. Reserves at the mine in 1984 
were 30.8 million short tons (langbeinite), 
grading 8.7% K. O equivalent, according to 
Pennzoil's 1984 10K Annual Report. 

IMC reported that it mined and refined 
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potash from 38,600 acres of reserves that it 
controlled in Eddy County under long-term 
leases. The reserves contained an estimated 
187 million short tons of recoverable ore, 
averaging 10% combined K,O content, in 
four beds, ranging from 5.5 to 8.5 feet in 
thickness. IMC unit production costs at 
Carlsbad increased 8% from 1984 to 1985. 
The firm's production costs at its Canadian 
properties, by comparison, increased 10.0 

For the fiscal year ending June 30, 1985, 
IMC mined 812,000 short tons of potash 
compared with 836,000 tons in 1984. 

At average refinery recovery rates, IMC 
estimated its reserves to be sufficient to 
yield 14.6 million short tons of concentrate 
from sylvinite ore having an average grade 
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of 60.0% KO. The yield from langbeinite 
reserves was estimated to be 33.0 million 
tons of langbeinite concentrate having an 
average grade of 22.2% K. O. 

Still down at yearend were the Mississip- 
pi Chemical Corp., of Yazoo City, MS, mine, 
closed in January 1983, and the National 
Potash Co. mine, closed in February 1982. 
Mississippi Chemical purchased National 
Potash in April from National Potash's 
parent, Freeport-McMoRan Inc.; the consol- 
idation of reserves was expected to improve 
Mississippi Chemical’s reentry to active 
mining when potash prices rise. The firm 
conducted core drilling tests to determine 
the extent and quality of its ore body and if 
langbeinite was present.!? 


Table 4.— Production and sales of potash in New Mexico 
(Thousand metric tons and thousand dollars) 


Crude salts! Marketable potassium salts 
(mine production) Production Sold or used 
Period ——ÀMH ÀÓ——ÓÀ 
K20 K30 K0 
Gross : Gross Gross 4 
à uiva- uiva- ; uiva Value? 
weight nt weight int weight EAE 
1984: 
January June 7,209 973 1,434 133 1,575 801 118,000 
July-December ______________ 16.903 919 1.302 655 1.225 618 86,100 
err anus 714,112 11,892 2,735 1.388 2,799 1.418 204, 100 
1985: 
January June 6,160 827 1,221 623 1,322 666 93,900 
July Ddeceberrnr‚r 5,152 683 1,014 479 927 454 62,100 
Total | nti Eu: 11,812 1,519 2,235 1,102 2,249 1,120 156,000 
r . 
1Sylvinite and langbeinite. 


2F. O. b. mine. 


Data may not add to totals shown because of independent rounding. 


Pumice and Pumicite.—Among the Na- 
tion's top producers of pumice were New 
Mexico's four producers: American Pumice 
Co. and Copar Pumice Co. Inc., both in 
Santa Fe County; General Pumice Corp., 
Rio Arriba County; and Utility Block Co., 
Sandoval County. 

The quantity of pumice produced rose 
15%, but value fell more than 12% from 
1984 figures. Processed New Mexico pumice 
was used in building and decorative blocks 
(77.7% of output), abrasive cleaning com- 
pounds and hand soap (11.5%), concrete 
aggregate (8.3%), and other uses (2.5%). 

Salt.—Four companies produced evapo- 
rated salt in Eddy and Lea Counties. In 
decreasing order of output, the companies 
were United Salt Corp., Pioneer Water Co. 
Inc., New Mexico Salt & Mineral Corp., and 
Williams Brine Service. Total value and 
quantity produced statewide increased 


12.7% and 3.7%, respectively, over those of 
1984. Quantity used and sold, however, 
decreased 34.9% from that of 1984. Solar 
salt was sold for an average of $23.40 per 
short ton, $9.83 more than in 1984. 

Sand and Gravel (Construction).—Con- 
struction sand and gravel production is 
surveyed by the U.S. Bureau Mines for 
even-numbered years only; therefore, this 
chapter contains only estimates for 1985. 
Data for odd-numbered years are based on 
annual company estimates made before 
yearend. 

Construction sand and gravel estimated 
output and value for 1985 remained sub- 
stantially the same as those reported for 
1984. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; the 1984 chapter gave estimates. 
Data for even-numbered years are based on 
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annual company estimates made before 
yearend. 

Of the 44 quarries reporting output in 
1985, 4 produced dimension limestone and 
marble and 40 produced crushed limestone, 
granite, quartzite, traprock, and volcanic 
cinder. Operators quarried crushed stone in 
19 of the State's 33 counties, and dimension 
stone in 3—Dona Ana, Socorro, and Valen- 
cia. 

Rock Products Inc. of Susanville, CA 
(known locally as Bee Bee Contractors), 
quarried granite in Torrance County and 
contributed significantly to New Mexico's 
total crushed stone output in 1985. Rock 
Products was followed, in decreasing order 
of output, by Ideal Basic, which used its 
limestone to manufacture cement at its 
Tijeras plant, and 27 other private firms, 
two county-government producers, and the 
U.S. Forest Service. 

Crushed.—The quantity of crushed stone 
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produced in 1985 declined more than 22% 
from that estimated for 1984. Average val- 
ue, however, rose about $0.57 per short ton. 

Value of crushed limestone ranged from 
$1.75 per ton for that used for road surface 
treatment to $7.98 for that used as flux 
stone. Other uses included bituminous ag- 
gregate, cement manufacture, dense-graded 
road base stone, fill, and riprap and jetty 
stone. 

Traprock from five quarries was used for 
bituminous aggregate, dense-graded road 
base, fill, surface treatment, and unpaved 
road surface. Volcanic cinder from eight 
quarries ranged in price from $1.25 for 
cinder used in concrete aggregate to $17.00 
for cinder used in terrazzo and exposed 
aggregate. 

More than 94% of crushed stone was 
transported by truck, nearly 3% by rail- 
road, and the remainder by unspecified 
methods. 


Table 5.—New Mexico: Crushed stone! sold or used by producers in 1985, by use 
(Thousand short tons and thousand dollars) 


Use Quantity Value 
Coarse aggregate (+ 1-1/2 inch): Riprap and jetty stone ___________-_-_--_---------~---- 242 1,442 
Coarse aggregate, graded: 
Concrete aggregate, coarse —— --—-—-------------------------------------—- 380 943 
Bituminous aggregate, coarse _—_-—----------------—----—-----------------— 196 708 
Fine aggregate (-3/8 inch): 
Stone sand, ffflfſſlſſ ³ hkk LI 4 W 
Stone sand, bituminous mix or seal) ~~~ 83 424 
Combined coarse and fine aggregates: 
Graded road base or subbase _____________-__-~____~_~~~-~_ ~~~ 843 3,198 
Unpaved road surfacing !)!!! p ee drame W 
Crusher run or fill or wWatteeeeee MMM eia ee 78 382 
Other construction? ______________________ «„ % v6; 940 5,364 
Chemical and metallurgical: Flux sto obrtndʒ „„ 12 
Special: 
Other miscellaneousdsdssss «„ „»»» „é„»ö 7 632 2,281 
r /h ATP... ͥ⁰ͤṏꝙ. 200 489 
Totül e ß eee Co me oe 3,641 15,232 


W Withheld to avoid disclosing company proprietary data; included with “Other miscellaneous.“ 
T Includes granite, limestone, quartzite, traprock, and volcanic cinder and scoria. 
?Includes stone used in bituminous surface treatment aggregate, railroad ballast, terrazzo and exposed aggregate, and 


stone used for other construction and maintenance pu 


Includes stone used in cement manufacture, other fillers or extenders, lightweight aggregate, roofing granules, and 


data indicated by symbol W. 


“Includes production reported without a breakdown by end use and estimates for nonrespondents. 
5Data may not add to totals shown because of independent rounding. 


Dimension.—Dimension limestone was 
produced by Guillen Construction in Dona 
Ana County. Dimension marble was pro- 
duced by Rocky Mountain Stone Co. in 
Socorro and Valencia Counties and by 
Apache Springs Co. in Dona Ana County. 

Sulfur (Recovered).—Elemental sulfur 
was recovered from natural gas operations 
in Eddy, Lea, Roosevelt, and San Juan 
Counties. 

Lea County output accounted for 45% of 
the State's recovered sulfur; production 


amounted to 24,722 metric tons, less than in 
1984. Producing companies were El Paso 
Natural Gas, at Jal and Eunice; Northern 
Natural Gas Co., at Hobbs; Chevron USA 
Inc., at Monument; and Phillips Petroleum 
Co., at Buckeye. 

Other producers were Marathon Oil Co., 
Standard Oil Co. of Indiana (Amoco Produc- 
tion Co.), and Phillips, in Eddy County; 
Cities Service Oil Co., in Roosevelt County; 
and El Paso Natural Gas, in San Juan 
County. 
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Total production in 1985 was 54,608 tons, 
about 13% less than that of 1984, and 
was valued at $4,281,376, compared with 
$4,245,392 in 1984. 


1State Mineral Officer, Bureau of Mines, Denver, CO. 

Mining engineer, New Mexico Bureau of Mines and 
Mineral urces, rro, : 

*McLemore, V. T. Evaluation of Mineral-Resource Po- 
tential 505 EN Mexico. N. Mex. Geol., v. 7, No. 3, Aug. 


1985, 

Barber, J.! J. M. (comp.). Summary of New Mexico State 
Taxes on Natural Resource Production as of December 1, 
1984. N. Mex. Geol., v. 7, No. 2, May 1985, p. 31. 

*New Mexico Emplo ent Security Department. New 
i Labor Market Review. V. 15, No. 1, Feb. 28, 1986, 
P 


* . New Mexico Labor Market Review. V. 14, No. 
11, Dec. 31, 1985, p. 5. 

*U.S. Bureau of Land Management, Office of Public 
Affairs. U.S. Supreme Court Decision Affects New Mexico 
Miners. Adviser, May 1985, p. 5 (unnumbered). 
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E Box Wilderness Study Area (NM-030-023), Grant 
12 pp Hidalgo Counties, New Mexico. BuMines MLA 74-85, 

Peterson: R. Number 1: County Beco 9 
Cop r Producer. Local Mines Surpass Others. Silver ity 


y Press, Aug. 16, 1986, p. 1. 
New Mexico Business Journal. V. 6, No. 11, Dec. 1985, 


p. 

11Manning, K. New Mexico Mines in Production: 
Hillsboro Gad District Mines Using Unique Mining Meth- 
ods. Min. Rec., June 18, 1986, p. 6. 

12North, R. M., and V. T. McLemore. Silver and Gold 
Occurrences in New Mexico, 1986. N. Mex. Bur. Mines and 
Miner. Resour., Resour. Map 15, Mar. 1986, 32 pp. 

!5The Goldfield Corp. 1985 10K Annual Report. P. 4. 

Lancaster, B. Sunshine Gets Option To Buy Silver Mine 
From Goldfield. Am. Met. Mark., Oct. 17, 1985, p. 2. 

14New Mexico Business Journal. New Mexico's 50 Larg- 
est Bid Construction Jobs in 1985. V. 10, No. 3, p. 21. 

15New Mexico Labor Market Review. V. 15, No. 3, Apr. 
30, 1986, p. 7. 

i6éMcLemore, V. T., and J. M. Barker. Barite in North- 
„ Mexico. N. Mex. Geol., v. 7, No. 2, May 1985, 
pP. él- 

17New Mexico Labor Market Review. V. 14, No. 8, Sept. 


1 Construction. Congress Approves ICE 30, 1985, p. 6. 
Bill on Time. Oct. 7, 1985, p. 3. 18International Minerals & Chemical Corp. 1985 10K 
Palumbo, F. J., R. L. Marsh, and R. C. Gabler, Jr. Annual Report. 


oe of Metal Values From Copper Converter Flue 


uMines RI 8995, 1985, 10 pp. 


*Ryan, G. S. Mineral Investigation of Part of the Gila 


Commodity and company 


Cement: 
Ideal Basic Industries Inc., Ideal 
Cement Co. (Tijeras plant).! 


Clays: 
“El Paso Brick Co. Ine 
New Mexico Brick Co. Inc. (doing 
business as Kinney Brick Co.). 


a 
urro Chief Copper Co., a subsidiary 
of Phelps Dodge Corp 
Chino Mines Co., a Kennecott 
Mitsubishi Metal Corp 


partnership. 
The Goldfield Corp. (St. Cloud 
Mining Co.). 
Phelps Dodge Corp.: 
Hidalgo Smelter __ __ __ __ __ 
Tyrone Branch®__________ 


Gold: 
Gold Fields Mining Cord 


Gypsum: 
"Cents American Gypsum Co 


Western Gypsum Co., a subsidiary of 
Miis Drywall Sup ply Inc. 
Mineral Industrial Commodities of 
oe Inc. 


Corp. Questa Div). 


Grefco Inc., Minerals Div., a subeid- 
iary of General Refractories Co. 


Manville Sales Corp., a division of 
Manville Products ‘Corp. 


See footnotes at end of table. 
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Table 6.—Principal producers 


19New Mexico Mining Association. inon pi Chemical 
Tests Tangoeinite Ores. N. Mex. Miner, v 


, No. 1, Jan. 


Address Type of activity County 
Box 8789 Dry process, 2 rotary- Bernalillo. 
Denver, CO 80201 iln plants. 
Open pit mine Dona Ana. 
ET Paso. 25 TX 79912 
Box 1804 mcd a en E Bernalillo. 
100 Prosperity Ave., SE. 
Albuquerque, NM 87102 
Drawer B Solvent-extraction Grant. 
ne, NM 88065 electrowinning plant. 
urley, NM 88043 Open pit mine, flota- Do. 

tion mill, precipita- 

tion plant, smelter. 
65 East Nasa Blvd. Underground mine and Sierra. 
Suite 101 flotation mill. 
Melbourne, FL 32901 
Box 67 Smelter ________-_ Hidalgo. 
Playas, NM 88009 
Drawer B Open pit mine and mill Grant. 
Tyrone, NM 88065 
Box 97 Pit and heap leaching Santa Fe. 
Cerrillos, NM 87010 operation. 
10147 North 2d St. Pits and plants Bernallilo and 
5 NM 87114 Sandoval. 
Box 2636 Open pit and wallboard Sante Fe. 
Sante Fe, NM 87501 plant. 
Box 2403 n pit- s Taos. 
Santa Fe, NM 87501 TERE 
Box 760 Underground mine and Do. 
Los Angeles, CA 90051 flotation mill. 
3435 West Lomita Blvd. Open pit mines; crush- Socorro and Taos 
Torrance, CA 90509 ing, screening, air 

separation 
Box 338 „„ EEE Taos. 


Antonito, CO 81120 
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Table 6.—Principal producers —Continued 
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Commodity and company Address Type of activity County 
Perlite —Continued 
Silbrico Cor 6300 River Rd. Open pit Taos. 
Hodgkins, IL 60525 
United States Gypeum Co., a subsid- uth Wacker Dr. Open pit mine and Cibola. 
5 of USG Corp. Chicago, IL 60606 crushing plant. 
AMAX Chemical Corp., a subsidiary Box 279 Underground mine and Eddy 
of AMAX Inc. Carlsbad, NM 88220 plant. 
International Minerals & Chemical Box 71 e a eis Do. 
c Carlsbad, NM 88220 
Kerr-McGee Chemical Corp., a Kerr-McGee Bl ERREN: ae cus secs Do. 
subsidiary of Kerr-McGee Corp. 291 m City, OK. 
Potash Co. of America, a subsidiary Box 31 SEE: |: eae a oe Rare Do. 
of Ideal Basic Industries Inc.? Carlsbad, NM 88220 
Potash Producers Inc., a subsidiary Box 511 So OO tase ee Do. 
el Pennzoil Co.“ Carlsbad, NM 88220 
Ne Pumice Co., a eee of Box 4305 Mill and mine Santa Fe 
Beatrice Foods Co. (Rhod Santa Fe, NM 87502 
Pumice). 
Copar Pumice Co. Inc . Box 38 Open pit... Do 
Espanola, NM 87532 
General Pumice Corp - - ------- Box 449 Open pit mine and Rio Arriba 
Santa Fe, NM 87502 crus and 
screening plant. 
Utility Block o 7200 2d St., NW Open pit mines and Bernalillo and 
Box 6036 crushing and screen- Sandoval 
a Albuquerque, NM 87197 ing plants. 
t: 
Pioneer Water Co. Ine Box 1196 Salt lake „ Lea. 
Eunice, NM 88321 
United Salt Corp., Carlsbad Div 2000 West Loop South cde cres: Eddy 
Suite 990 
Houston, TX 77027 
Sand and gravel (construction): 
Albuquerque Gravel Products Box 829 Dredge and plant Bernalillo. 
Albuquerque, NM 87103 
Springer Building Materials Corp Drawer S Pit and stationary Do. 
Albuquerque, NM 87103 crushing and 
screening plant. 
Stone: 
Big Chief Stone inne 833 Clark Lane Quarries Colfax, Dona Ana, 
Las Cruces, NM 88005 Santa Fe. 
K & B Constructors Ine 1437 Furneaux Rd Quarr / Socorro 
Marysville, CA 95901 
Rock Products Inc. (doing business Box 1057 DD. SES Torrance. 
as Bee Bee Contractors). cies CA 96130 


1 Also clays and stone in Bernalillo County. 
3 Also byproduct molybdenum in Grant County. 
3Also silver. 
*Also fire clay and quartzite in Hidalgo County. 
5 Also gold and silver in Grant County. 

* Also salt. 
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The Mineral Industry of 
New York 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the New York State Education 
Department, New York Geological Survey, for collecting information on all nonfuel 


minerals. 


By Donald K. Harrison! and William M. Kelly? 


The value of nonfuel mineral production 
in New York was $657.3 million, a $44.8 
million increase compared with that of 
1984. Leading mineral commodities pro- 
duced in terms of value were crushed stone, 
portland cement, salt, construction sand 
and gravel, zinc, and lime. 

Nationally, the State ranked 10th in the 
value of nonfuel minerals produced, up 


from 12th place in 1984. New York contin- 
ued to be the only State that produced 
emery and accounted for all of the Nation's 
wollastonite production. The State ranked 
first in synthetic calcium chloride produc- 
tion; second in primary aluminum and syn- 
thetic graphite production; third in garnet, 
salt, and zinc output; and fourth in lead and 
talc. 


Table 1.—Nonfuel mineral production in New York! 


1984 1985 
Mineral Value Value 
Quantity (thou- Quantity (thou- 
sands) sands) 
Clay aie uelis thousand short tons 2543 2$2,435 700 $3,129 
Gemen NA 30 NA 30 
cT E ĩðò 88 thousand short tons 5,644 123,755 6,928 142,318 
Sand and gravel 
Constructioůnsnnnnnnnsss do— _— 25, 968 80,866 €28,000 88, 500 
e, nc nud hel uet do— 260 W W 
Stone: 
EAD SI NEN ͤKT0 V ĩ 8 do— €33,100 €135,000 35,139 165,136 
Dimension. a do... 215 4, 271 16 3,666 
Combined value of cement, clays (ball clay, 1984), emery, garnet 
(abrasive), um, lead, lime, peat, silver, talc, titanium concen- 
trate (ilmenite, 1984), wollastonite, zinc, and value indicated by 
11 oS uL ⁰⁰ ⁰ ⁰ mr y eg endo 4 XX 265, 873 XX 254,529 
/õöÜõĩĩͥ M Ee 8 XX 612,490 XX 657, 308 
*Estimated. NA Not available. W Withheld to avoid disclosing company proprietary data; value included with 


"Combined value" figure. XX Not applicable. 


1Production as measured by mine shipments, sales, or marketable 8 (including consumption by producers). 
?Excludes ball clay; value included with Combined value figure 
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Table 2.—Nonfuel minerals produced in New York in 1984, by county! 


County Minerals produced in order of value 
Albany odo D re E Cement, clays, sand and gravel. 
Ales. Sand and gravel. 
TOON  ———— ence ͤ 88 Sand and gravel, peat, clays 
Cattarauguͥunsss Sand and gravel, pea 
Cayuga. 2 ß dic ee Eu Send and grave 
Chautauqua uel cues ek be Do. 
88 E —M——— E 
6! cL e Ll uus ee 
Clinton n nc uc nuin eru iUm qe Do. 
Sünde mde eee Do. 
Cortland 552i ee Do. 
Delaware c eom ee ⁵ ees Do. 
DCCC — AAA AA Sand and gravel, peat 
Brie ot et ⁰ ee Sand and gravel, c 
27 ACHT" Wollastonite, iron ore, sand and gravel, titanium, abrasives. 
Franklin f oe Sand and gravel. 
Ger es cuc us G ne d and gravel 
777 ĩðVAufu/ͥ ete LIA ypsum, sand and gravel. 
%%%) w Cement, sand and gravel. 
Herkimer o enc ³ĩV6³—W ⁰ Sand and gravel. 
Jefferson -—------------------------ Do. 
ö ee eee eater ae Wollastonite, sand and gravel. 
Livingston 2.2.20.0c 222422452 0052 eee Salt, sand and gravel. 
/ ² ˙²ꝛ ... ⅛˙½¼Üùòdñ 8 Sand and gravel. 
Montos d ae A ci ALLE 20 
ODnOmerV uu ; 
N ³oA AA Eee mde aud Do. 
9 By OUR Lime, salt, sand and gravel, cla 
. uuu e, salt, sand and gravel, elays. 
Ontario ; ⁵«² my Sand and grave 
JJſ%ſ%%% Kk⁰ĩ³»V K 8 Sand and gravel, clays. 
Orleans. ak es ues iU Sand and gravel 
))))! Do. 
Putnalh -— ĩ̃˙¹iUʃ̃ d eee ie ea Do. 
Rensselaee nnr Do. 
St. Lawrendteeene 222222 L2 lc L2l2l2- Zinc, talc, lead, sand and gravel, silver. 
Saratoga Su ˙ AAA DL ee Sand and gravel. 
Schenectad/d‚ʒ/dʒd Do. 
lll; ³ ⁵³ K dm ie Cement, sand and gravel. 
Schuyler. ³·ümi ·ö— i RR Eau eee Salt, sand and gravel. 
ON OCA uade y k a I Sand and gravel. 
Steubeu“nnnnsnsndns Do. 
aal ⁵ðüſ ee ⁵ edu ies ee ud Do. 
Uri m" Do. 
TIONS ot RI el um uS SE LE Do. 
Tompkin ss Salt, sand and gravel. 
|0) 77 RERO ß Sw Sand and gravel, clays. 
Marre deem E me Mere. Cement, abrasives, sand and gravel. 
WashingtoůonꝰôTPôTPe— Sand and gravel. 
77»;—! lc cul qo y ee LM Cc Do. 
Westchesteerrrrrr Abrasives, peat, sand and gravel. 
/ööCõĩĩòĩð¹iQ i« '¼. !!!.!!! mu e ER E Sand and gravel. 
CL MER rr ee a Salt, sand and gravel. 
Undistributed?. _______________________- Stone (crushed and dimension), gem stones. 


1No production of nonfuel mineral commodities was reported for counties not listed. 
Data not available by county for minerals listed. 
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Table 3.—Indicators of New York business activity 


1983! 1984 1985P 


Employment and labor force, annual average: 


fh cro Sese e ln i E thousands 17,685 17,746 17,783 
Total civilian laborforce. - -- ------—--------------—-—--——- do... 8,051 8,090 8,308 
Unemployment --—---—-------------------—--——-————-— percent 8.6 7.2 6.5 
Employment (nonagricultural): 

Mining total! ³o·¹ ä.. ¹ mr = ht thousands 6.7 6.8 6.7 
Metal mining do... W 1.1 W 
Nonmetallic minerals except fuels? _ do____ 3.7 3.8 3.9 
Oil and gas extraction? ______~___________________-_ do... 2.7 2.6 2.6 

Manufacturing totalaaaaallnnnnn.nnn.nnnnnnnnnnnnnnnnndn. do... 1,302.4 1,326.3 1,295.2 
Primary metal industries do- 35.4 33.5 30.8 
Stone, clay, and A el ene v ch LE LE do... 31.8 31.9 30.1 
Chemicals and allied products ______________________ do... 64.7 65.6 64.5 
Petroleum and coal produetTDßlV do— 6.2 5.6 5.1 

nee RT LEE do— 230.8 255.2 284.8 

Transportation and public utilities do— 406.7 418.5 416.1 

Wholesale and retail trade do- 1,503.4 1,576.9 1,633.6 

Finance, insurance, real estate do 686.7 704.4 718.9 

Servi o o ³ ͤdddddddddwd y y do— 1,876.9 1,966.1 2,049.5 

Government and government enterprises 8 299.6 1,318.2 1,849.9 

Ä o bale fra eme LUE, it rc Ld do... 7,313.3 1,572.3 1,754.7 
Personal income: 
Toal aa e iL ec ee ee a millions. . $242,410 $266,265 $285,419 
Per CONC o c tu rcc ca . . e $13,707 $15,004 $16,050 
ours and earnings: l 
Total average weekly hours, production worketr s 39.3 39.8 89.8 
Total ave hourly earnings, production worker $8.8 $9.2 $9.7 
Earnings by industry: | 

lh millions 3 $469 
Nh ³ðV6AA; ⁵ð ð—ͤK yd ⁰ EL do____ $177,695 $194,824 $209,908 

Mi total. 22 3r La a ie ea he eee is do... 679 9 $719 
Metal mining 2.2 owe eee eo eee oe do— $51 $35 $29 
Nonmetallic minerals except fuel --------------—-—- do- -—— $99 $113 $122 
Coalmining 2:2 gn... ð ß ⁰;kr 88 do- $6 $8 
Oil and gas extraction -—--—— do— $524 $612 $560 

Manufacturing total. ----------------------------——-— do... $34,897 . $37,124 $38,534 
Primary metal industrie „ do- $1,141 $1,119 $1,039 
Stone, clay, and glass products — - - - - ----------------- do- $898 $936 924 
Chemicals and allied produetiss „ do— $2,081 $2,221 $2,326 
Petroleum and coal products — - -- ----------—-------—— do... $1,092 $968 $922 

COBSUUCHOD uc cuo onus es ͤ EE eem E E do... 87,582 $8,823 $9,970 

Transportation and public utilitieeeeess do- 813,646 1252 17 $15,299 

Wholesale and retail trale do- $26,918 29,940 $31,510 

Finance, insurance, real estate do— $22,054 323,753 826, 919 

)))) ͤðùâGuſu(TſGuGuGuſdſudſdVGddſuſõ é x do. _ __ $44,793 550,378 $55,345 

Government and government enterprises do... $26,576 828,847 $30,983 

Construction activity: 
Number of private and public residential units authorized... 37,958 44,869 61,927 
Value of nonresidential construction millions. . 51, 644.3 $2,2435 83, 172.1 
Value of State road contract awardsq F.. do- $570.0 $979.9 $992.3 
Shipments of portland and masonry cement to and within the State 
thousand short tons. - 2,533 2,185 8,284 
Nonfuel mineral production value: 
Total crude mineral valteeekkekekeeee ~~ _____ _ millions. _ $503.4 $612.5 $657.3 
Value per eit... eee a Ee $28 $35 $37 


PPreliminary. "Revised. W Withheld to avoid disclosing company proprietary data. | 
1Bureau of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 


Sources. 
Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 
Pata may not add to totals shown because of independent rounding. 
41983 data based upon 16,000-place sample; 1984 and 1985 data based upon 17,000-place sample. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines. 
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Figure 1.—Principal mineral producing localities in New York. 
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Legislation and Government  Pro- 
grams.—Chapter 184, signed into law in 
June, provides that members of the New 
York State Oil, Gas, and Solution Mining 
Advisory Board continue in office until 
their successors are appointed and quali- 
fied, while chapter 185 increases the mem- 
bership of this advisory board from 11 to 13. 
Chapter 869, signed into law in August, 
requires the State Board of Equalization 
and Assessment to develop annual econom- 
ic profiles for gas and oil production value 
and provides for the separate assessment of 
such oil and gas economic units. 

The New York State Geological Survey, 
which has been in continuous operation 
since 1836, performs two basic functions: (1) 
provides geological information to govern- 
ment agencies, industry, and the public, and 
(2) acts as the geological research arm of the 
State museum. In 1985, major projects in 
which the Survey was involved concerned 
environmental, engineering, and regional 
geologic studies. Projects dealing with envi- 
ronmental and engineering investigations 
included (1) statewide evaluation of data 
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pertinent to the siting of a high-level radio- 
active waste repository in crystalline rock, 
funded by the U.S. Department of Energy, 
(2) engineering classification of soils in Al- 
bany County, (8) compilation of the engi- 
neering geology of the New York City Wa- 
ter Supply System, (4) study of Outer Conti- 
nental Shelf petroleum development, fund- 
ed by the Minerals Management Service, 
and (5) a statewide landslide inventory. 
Regional geologic studies included (1) 
quadrangle mapping of the Adirondack 
Mountains at 1:24,000 and 1:62,500, (2) 
Cambro-Ordovician biostratigraphy, funded 
by the National Science Foundation, (3) 
seismic investigation of the structure of the 
Adirondack Mountains using quarry blasts 
as an energy source, (4) quaternary geologic 
mapping of New York, funded by the New 
York State Electric & Gas Corp., (5) catalog- 
ing of mineral resource localities in the 
Adirondacks, funded by the U.S. Geological 
Survey, and (6) stratigraphy of the subsur- 
face Lower and Middle Devonian in New 
York, northern Pennsylvania, northeastern 
Ohio, and southeastern Ontario, Canada. 


REVIEW BY NONFUEL MINERAL COMMODITIES 


INDUSTRIAL MINERALS 


Abrasives (Manufactured).—Crude artifi- 
cial abrasives were produced by two compa- 
nies in 1985. High-purity fused aluminum 
oxide was produced by Sohio Electro Miner- 
als Co. and General Abrasives, a division of 
Dresser Industries Inc., both in Niagara 
Falls. General Abrasives also produced reg- 
ular fused aluminum oxide. Both produc- 
tion and value decreased in 1985. 

Cut wire shot used for abrasives was 
produced by Pellets Inc. at a plant in Tona- 
wanda, Erie County. 

Calcium Chloride (Synthetic).—New 
York continued to rank first of three States 
that produced synthetic calcium chloride, 
producing most of the Nation’s total output. 
Allied Chemical Corp. recovered the calci- 
um chloride as a byproduct of soda ash 
production at its Solvay plant near Syr- 
acuse. In 1985, both production and value 
increased 17% and 7%, respectively, com- 
pared with those of 1984. The calcium chlo- 
ride was used for ice and snow removal and 
as a dust suppressant. During the year, 
Allied Chemical announced that it intended 
to close the Solvay plant in early 1986 
because of weak demand and high produc- 
tion costs. As a result of the closure and in 
order to continue serving calcium chloride 
customers in the Northeastern United 


States, the company was expanding its 
much smaller synthetic soda ash plant at 
Amherstburg, Ontario, Canada. 

Cement.—In 1985, four companies operat- 
ed five cement plants in the State. Portland 
cement was produced at all five plants, and 
masonry cement was produced at two of the 
plants. The plants producing portland ce- 
ment were Lehigh Portland Cement Co. at 
Cementon; Atlantic Cement Co. Inc. at 
Ravena; Independent Cement Corp. at 
Catskill; and Moore McCormack Resources 
Inc. at Glens Falls and Howe Cove. Both the 
Glens Falls and Catskill plants also pro- 
duced masonry cement. In 1985, both ship- 
ments and value of portland cement in- 
creased 10% and 5%, respectively, compar- 
ed with those of 1984. Shipments and value 
of masonry cement decreased 8% and 4%, 
respectively, offsetting increases attained in 
1984. 

During the year, Blue Circle Ltd., a world- 
wide producer and distributor of cement 
with headquarters in London, England, 
purchased Atlantic Cement in Ravena. The 
$145 million sale also included a slag ce- 
ment plant in Baltimore, MD; several distri- 
bution terminals along the east coast; and 
a fleet of cement-carrying barges. 

Moore McCormack began undertaking a 
program to upgrade and increase grinding 
operations at its 500,000-short-ton-per-year 
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plant at Glens Falls. The initial phase of 
this project will focus on reducing existing 
costs of transportation and providing better 
handling and storage of clinker at the 
operation. Two concrete storage silos will 
also be added at the production facility, one 
of 13,000-ton capacity; the other, of 20,000 
tons. 

Clays.—In 1985, both production and val- 
ue of common clay increased 29% compared 
with 1984 data. It was produced by eight 
companies in six counties, and was used 
principally in the manufacture of portland 
cement, face brick, concrete block, and 
structural concrete. 

Emery.—In 1985, only one company 
mined emery in the State, one less than in 
1984. John Leardi Emery Mine operated a 
mine near Peekskill in Westchester County. 
The crude material was processed by two 
out-of-State companies—Washington Mills 
Abrasive Co., North Grafton, MA, and 
Emeri-Crete Inc., New Castle, NH. The 
emery was mainly used as a nonslip addi- 
tive for floors, pavements, and stair treads. 
Minor uses were for coated abrasives and as 
a tumbling and deburring media. 

Garnet.—New York was one of only three 
States in the Nation that produced garnet; 
Idaho and Maine were the other two. Gar- 
net was produced by only one company. 
Barton Mines Corp. mined garnet from a 
surface mine near North Creek, Warren 
County, and sold the material for use in 
coated abrasives, glass grinding and polish- 
ing, and metal lapping. The NYCO Div. of 
Processed Minerals Inc., which operated a 
mine in Essex County in 1984, reported that 
its wollastonite byproduct garnet was not 
recovered in 1985. 

Gem Stones.—Value of gem stones and 
mineral specimens collected by mineral 
dealers and amateur collectors in New 
York, based on a survey by the curator of 
mineralogy of the State museum, was esti- 
mated at $100,000 in 1985. Of this amount, 
approximately $70,000 entered the market 
as specimens and educational-grade sam- 
ples and $30,000 remained in private collec- 
tions and museums. Popular gem- and 
mineral-collecting areas included Gore 
Mountain near North Creek, Warren Coun- 
ty; sphalerite, galena, and talc refuse areas 
of St. Joe Resources Co. and Gouverneur 
Talc Co. Inc. near Balmat, St. Lawrence 
County; and southern Herkimer County 
where “Herkimer Diamonds,” doubly termi- 
nated clear quartz crystals are found. 

Graphite (Synthetic).—New York ranked 
second in the Nation in the shipments of 
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synthetic graphite, down from first place in 
1984. Shipments amounted to 45,882 short 
tons valued at $98.7 million. Shipments 
were 30% lower in 1985, the result of Union 
Carbide Corp. closing its Niagara Falls 
plant. The company cited the high cost of 
natural gas and the strong U.S. dollar that 
enabled the company’s customers to pur- 
chase low-price products from rival manu- 
facturers in Italy and Japan.’ Three compa- 
nies, all in Niagara County, produced and 
shipped synthetic graphite during the year. 
The three companies were Airco Carbon, a 
division of Airco Inc.; The Carborundum 
Co., Graphite Products Div.; and Great 
Lakes Carbon Corp. The synthetic graphite 
produced was primarily in the form of 
electrodes, anodes, unmachined graphite 
shapes, and lubricants. 

Gypsum.—The sole producer of crude 
gypsum in the State was USG Corp., which 
operated an underground mine at Oakfield 
in Genesee County. Ore from the 80-foot- 
deep mine is extracted from a 3- to 4-foot- 
thick seam using room-and-pillar methods. 
The crude gypsum is then calcined and 
made into wallboard at an adjoining plant. 
In 1985, production and value of crude 
gypsum increased 3% and 7%, respectively, 
compared with those of 1984. USG also 
calcined gypsum imported from Nova Scotia 
at a plant in Stony Point, Rockland County. 
In terms of total output, the Stony Point 
plant ranked seventh of 71 plants that 
calcined gypsum in the United States. 

In addition to USG’s two facilities, two 
other companies calcined gypsum in the 
State using imported ore. National Gypsum 
Co. operated at Rensselaer in Rensselaer 
County and Georgia-Pacific Corp. operated 
a plant at Buchanan in Westchester Coun- 
ty. Total State output and value of calcined 
gypsum increased 6% and 24%, respective- 
ly, over those of 1984, primarily the result of 
increased construction and demand for 
wallboard. | 

Iodine.—Crude iodine was shipped into 
the State by RSA Corp., Westchester Coun- 
ty, and Sterling Organics U.S., a division of 
Sterling Drug Inc. Rensselaer County. 
RSA, the largest producer in New York, 
produced specialty organic chemicals. Ster- 
ling used the iodine for the manufacture of 
pharmaceuticals, catalysts, and sanitation 
products. 

Lime.—Allied Chemical, the State's only 
lime producer, mined limestone at its 
Jamesville quarry and shipped the material 
to its Solvay plant near Syracuse to manu- 
facture quicklime. In terms of total output, 
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the Syracuse plant was the Nation's sixth 
leading individual lime plant. The quick- 
lime was used to manufacture soda ash, 
which in turn was consumed by the glass, 
chemical, paper, leather tanning, and water 
treatment industries. 

Near yearend, the company shut down 
the Jamesville quarry, which supplied 
about 15,000 tons of chemical-grade lime- 
stone to the Solvay plant. The closure was 
the result of the company’s planned shut- 
down of the synthetic soda ash plant. Allied 
Chemical cited high production costs and a 
declining market for soda ash as reasons for 
the closure. The quarry closure resulted in 
the layoff of nearly 130 workers. 

Mullite (Synthetic).—Electric-furnace- 
fused mullite was produced by Sohio Electro 
Minerals at Niagara Falls. Sohio Electro 
Minerals (formerly Carborundum’s Electro- 
minerals Div.) was formed in 1983 when 
Carborundum consolidated with the Proc- 
essed Mineral Sector of Sohio Chemical & 
Industrial Products Co. The mullite was 
primarily used by the steel industry for 
furnace linings. 

Peat.—New York ranked seventh of 21 
States that produced peat in 1985. Five 
companies mined peat at five operations in 
Broome, Cattaraugus, Dutchess, Seneca, 
and Westchester Counties. Both production 
and value increased 26% and 40%, respec- 
tively, compared with 1984 levels. Of the 
total amount of peat sold, 91% was packag- 
ed; the remainder was sold in bulk form. 
Primary uses for the material was for soil 
improvement and potting soil. 

Perlite (Expanded).—Crude perlite 
mined in other States was shipped into New 
York and expanded by Buffalo Perlite 
Corp., a division of Pine Hill Concrete Mix 
Corp., Erie County, and by Solite Interna- 
tional Corp., Rensselaer County. Both quan- 
tity and value of material sold declined 12% 
and 10%, respectively, in 1985 after re- 
bounding in 1984. The expanded perlite was 
used in lightweight acoustical building plas- 
ter, loose-fill insulation, soil conditioning, 
and for filtration. 

Salt.—New York continued to rank third 
in the Nation in salt sold or used and second 
in value. In 1985, the State’s salt sold or 
used totaled 6.9 million short tons (17.5% of 
the national total) valued at $142.3 million. 
This represents an increase of 23% in vol- 
ume and 15% in value compared with those 
of 1984. Both rock salt and brine were 
produced by five companies at seven oper- 
ations in five counties. Rock salt was pro- 
duced by Cargill Inc. in Tompkins County 
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and by International Salt Co. in Livingston 
County. Evaporated salt was produced by 
Cargill and International, each operating a 
plant in Tompkins County, and by Morton 
Thiokol Inc. and Hooker Chemical Inc. in 
Wyoming County. Brine was produced by 
Allied Chemical in Onondaga County. Rock 
salt was used primarily for snow and ice 
removal while brine and evaporated salt 
were used in the manufacture of soda ash, 
chlorine, and other chemicals. 

Olin Corp. and E.I. du Pont de Nemours & 
Co. Inc. announced plans to construct a 
chloralkali plant at Niagara Falls. The $100 
million joint venture, scheduled to be com- 
pleted in 1987, will have an annual capacity 
of 230,000 short tons per year. A 60-mile 
pipeline system will connect the proposed 
new plant and brine wells near the town of 
Wyoming, to deliver sodium chloride, the 
basic raw material used in the production of 
chlorine and caustic soda.* 

Sand and Gravel.—Construction.—Con- 
struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
even-numbered years only; therefore, this 
chapter contains only estimates for 1985. 
Data for odd-numbered years are based on 
annual company estimates made before 
yearend. 

Based on these estimates, output and 
value of construction sand and gravel in- 
creased 8% and 9%, respectively, over 1984 
levels. In 1984, the leading counties, in 
descending order of output, were Suffolk 
and Nassau (both on Long Island), Catta- 
raugus, and Dutchess. Main uses were for 
road base and coverings, concrete aggre- 
gate, and fill. 

Great Lakes International Inc. announc- 
ed that it planned to invest $8 million into 
mining equipment and facilities to dredge 
sand and gravel in the harbors of New York 
City. Because of urban encroachment and 
zoning, land-based deposits are either scarce 
or unavailable in the sprawling metropoli- 
tan areas. Under a permit from the U.S. 
Army Corps of Engineers, Great Lakes will 
dredge the Ambrose Channel to a depth of 
53 feet below the main water level, remov- 
ing 800,000 cubic yards (1.3 million tons) of 
sand annually. The sand will then be trans- 
ported by hopper dredge to a moored barge 
off the New Jersey shore and then moved 
via a hydraulic pipeline to an upland stock- 
piling area in South Amboy, NJ.5 

Industrial.—Whitehead Bros. Co. was the 
only producer of industrial sand in the 
State. The company operated two pits, one 
in Oneida County, and the other in Sarato- 
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ga County. Major uses were for moldings 
and foundry applications. 

Slag.—/ron.—Buffalo Crushed Stone 
Corp. processed air-cooled iron (blast fur- 
nace) slag at a plant in Buffalo. The compa- 
ny, which employed about 35 workers, had 
increased sales of almost 13% compared 
with those of 1984. Main uses for slag were 
for road base, asphaltic concrete aggregate, 
fill, and railroad ballast. 

Sodium Carbonate (Synthetic).—New 
York was the only State that produced 
synthetic sodium carbonate in 1985. Allied 
Chemical mined a chemical-grade limestone 
at its Jamesville quarry south of Syracuse 
and shipped the material approximately 6 
miles to its chemical plant in Solvay. Pri- 
mary uses of sodium carbonate were for the 
manufacture of glass, chemicals, and paper; 
for leather tanning; and for water treat- 
ment. 

During the year, Allied Chemical an- 
nounced that it intended to close the syn- 
thetic soda ash plant in Solvay sometime in 
1986, making the Nation totally dependent 
on natural soda ash. The company stated 
that the plant had become unprofitable, 
sustaining substantial financial losses in 
the past 2 years—partly because production 
costs were much higher than those for 
natural soda ash. Moreover, the market for 
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soda ash in glass, its major end use, had 
declined. The shutdown of the synthetic 
soda ash plant also resulted in the closure of 
the Jamesville quarry and the salt brine 
operation, which supplied the plant with 
the raw material.* 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; the 1984 chapter gave estimates. 
Data for even-numbered years are based on 
annual company estimates made before 
yearend. 

Crushed.—Crushed stone accounted for 
one-quarter of the State's total nonfuel 
mineral value. In 1985, both quantity and 
value increased 6% and 22%, respectively, 
compared with 1984 estimated figures. In 
1985, the U.S. Bureau of Mines began com- 
piling crushed stone production statistics by 
districts for some States. 

Limestone was the leading type of stone 
produced, accounting for nearly three- 
quarters of the State's production. Other 
types produced, in descending order of val- 
ue, were dolomite, traprock, sandstone, 
granite, and slate. A total of 59 companies 
operated 95 quarries in 37 counties. Main 
uses for the crushed stone were for road 
base, bituminous aggregate, cement manu- 
facture, and fill. 


Table 4.—New York: Crushed stone! sold or used by producers in 1985, by use 
(Thousand short tons and thousand dollars) 


Use 
Concrete aggregate (+ 1-1/2 inch): 
neam 


Railroad ballast 
Fine aggregate (-3/8 inch): 


Stone sand, concrete 2222-22262. ue ecc 


Screening, undesignated 
Combined coarse and fine ates: 
Graded road base or e 


Unpaved road sur facing 
Crusher run or fill or waste ² A ĩðͤ 8 
Other construction ts LLL oL 


Chemical an Agricultural limestone 


mical and metallurgical: Chemical manufacture 


Quantity Value 

EENIA ES eee dete Se 163 1,238 
171717. EE E 2, 

eU N a S 144 693 
UNIO E AON A EEA é 1,104 5,623 
6 4.925 25,239 
AQ ES nD NE LEE 8 798 4,258 
JJ eli ttc E 281 1,281 
muc uM mu E 99 496 
J ͤ “Vä. EE S 386 1.892 
DTP CER NH 8 82 213 
J arene d c E 3,075 14,401 
323 oe get ash et 241 1,164 
Beta eee ees ees 2,453 9,553 
m aaah ar 8 230 1,034 
oH é 525 2,878 
PIENENEE 8 4,221 9,432 
Eee eo chen ö» eee 2 5 
00 o ee eee ye 1,175 4,700 
PEE EE AEE EET a HORE 14,683 78,099 
JJ 8 35,139 165,136 


Includes dolomite, granite, limestone, sandstone, slate, traprock, and miscellaneous stone. 
“Includes stone used in terrazzo and exposed aggregate and stone used for other construction and maintenance 


purposes. 
Includes stone "er in agricultural marl and other soil conditioners, other fillers or extenders, lightweight aggregate, 


and uses not specifi 


‘Includes production reported without a breakdown by end use and estimates for nonrespondents. 
*Data may not add to totals shown because of independent rounding. 
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Table 5.—New York: Crushed stone sold and used by producers in 1985, 
by district and use 


(Thousand short tons and thousand dollars) 


i District 1 District 2 District 3 District 4 

i Quantity Value Quantity Value Quantity Value Quantity Value 

Coarse aggregate (+ 1-1/2 inch) t eae 292 1,967 208 1,128 49 
te, ed 2 mS 1,505 10,399 1,431 6,890 1,098 4,166 
Fine aggregate (-3/8 inch) _ — um T 171 178 730 

Combined coarse and fine 

6 TN "- 408 2,615 219 914 483 1,459 

Other construction i i t NS WM EN 128 
Agricultural limestone _ — A ies () () (?) (?) (?) 3) 
Cement manufacture Le m KM wee 3) 3) (3) à) 
Lime manufacture E Xx no ET E ME 3) 3) 

Lightweight aggregate P ne (1) (3) 5 — 1 
Other miscellaneous S Ld dem cn 4,355 11,885 1,107 2,474 
Other unspecified? _______ Ms s 7,899 50,673 95 4 NE fae 
Totalt 22sec 8 aes ud 10,264 66,423 6,480 22,014 3,039 9,525 

District 5 District 6 District 7 District 8 
Quantity Value Quantity Value Quantity Value Quantity Value 
Coarse aggregate (+ 1-1/2 inch) (5) (5) 42 213 (5) (5) (°) (°) 
Coarse aggregate, graded_ _ _ _ (5) (5) 631 3,232 842 4,204 ($) (°) 
Fine aggregate (-3/8 inch) (5) (5) 8 33 (5) (5) (°) ($) 
Combined coarse and fine 

tes ee (5) (5) 1,863 5,343 1,332 6,343 (9) (9) 
Other construction 1,868 8,332 81 429 1,127 ($) (°) 
i limestone _ - _ _ - * à (3) (3) (3) 3 12 
Other fillers or extenders ...... à) (3) x d ug MES zi " 
Roofing granules pins ae ^ ae ae at (°) ($) 
Other miscellaneous 117 982 37 392 ane sas SOR M 
Other unspecified? |. |. _ 894 3,801 2,864 9,161 1,786 9,587 (°) (ê) 
Tot!!! 2,879 13,114 5,026 18,863 4,229 21,261 3,222 13,876 


1Withheld to avoid disclosing company proprietary data; included with Other unspecified.” 

?Withheld to avoid individual company proprietary data; included with Other miscellaneous." 
Includes production reported without a breakdown by end use and estimates for nonrespondents. 
*Data may not add to totals shown because of independent rounding. 

5Withheld to avoid disclosing individual company proprietary data; included with Other construction." 
Withheld to avoid disclosing individual company proprietary data; included in “Total.” 


Dimension.—Dimension stone was pro- Leading counties in order of output were 
duced by 12 companies operating 18 quar- Essex, Albany, Washington, Delaware, 
ries in 7 counties. Dimension stone produc- Tompkins, Franklin, and Orleans. Types of 
tion in 1985 amounted to 16,032 short tons stone quarried were sandstone, granite, and 
(198,000 cubic feet) valued at $3.7 million. slate. 


Table 6.—New York: Dimension stone! sold or used by producers in 1985, by use 


Quantity Cubic feet Value 
Use (short tons) (thousands) (thousands) 

Mii eru ks for building and 2,938 37 $476 
ocks for building construction . ~~ _.______________ 

Irregular-shaped stone f s PP67kI 8 4,515 57 198 

Other rough stoeunnn??n lk 516 7 W 

and partially squared pieces 1,174 1 96 

Slabs and blockkksssss «„ „ ç cũé. 5,214 63 2,292 

JJ ⁵ð ( RP E 789 9 111 

BUB. o o esci M ML M SUE LE UM 441 5 W 

Jah oh 4 slat- cH ³ dd i E 445 5 132 

7ôö·Üĩ1¹u“ë f ed mue A eC BE e ee 16,032 198 8,666 


W Withheld to avoid disclosing company proprietary data; included in “Total.” 
Includes granite, sandstone, and slate. 


Talc.—The State was ranked fourth of 10 Co. Inc., extracted talc by both open pit and 
States that produced talc in 1985. Gouver- underground methods. Three main types of 
neur Talc, a subsidiary of R. T. Vanderbilt ore were produced—hard- and ceramic- 
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grades for use in the ceramic industry, and 
medium-grade for use in paint. Lesser 
amounts are sold to the plastic and rubber 
industries.“ Clark Minerals Inc., Jefferson 
County, milled purchased talc for use main- 
ly in cosmetics and for manufacturing rub- 
ber and plastics. 

Vermiculite (Exfoliated).—W. R. Grace 
& Co.'s Construction Products Div. shipped 
vermiculite into the State and exfoliated 
the material at a plant in Weedsport, Cayu- 
ga County. The exfoliated product was used 
for block and loose-fill insulation, horticul- 
tural use, lightweight concrete aggregate, 
and soil conditioning. 

Wollastonite.—New York was the only 
State in the Nation that produced wollas- 
tonite. Two companies mined wollastonite 
in the State in 1985. The largest producer, 
NYCO, a division of Processed Minerals, 
operated the Lewis surface operation near 
Willsboro, Essex County. The crushed ore, 
which averages 60% wollastonite and 40% 
garnet and impurities, was transported 14 
miles to a mill at Willsboro for processing. 
R. T. Vanderbilt, the State's other producer, 
operated the Valentine underground mine 
in Lewis County. 

In 1985, the tonnage of wollastonite sold 
or used was approximately the same as that 
of 1984. Major uses of wollastonite are as a 
filler in ceramic tile, marine wallboard, 
paint, plastics, and refractory liners in steel 
mills. Another use is as a partial replace- 
ment for short-fibered asbestos in certain 
applications such as brake linings. 


METALS 


Aluminum.—In 1985, New York ranked 
second in output and value among the 16 
States that had primary aluminum produc- 
tion facilities. Two companies, both in 
Massena, St. Lawrence County, operated 
plants. Aluminum Co. of America (Alcoa) 
operated a  205,000-metric-ton-per-year 
smelter, and Reynolds Metals Co. operated 
a 114,000-ton-per-year smelter. 

In October, Alcoa shut down a 36,300- 
metric-ton potline at the Massena plant 
reducing the plant's capacity to 168,700 tons 
per year. The closure, which resulted in the 
layoff of 125 employees, was the result of 
high production costs, coupled with the 
depressed and oversupplied primary alumi- 
num market. 

Iron Ore.—Stockpiled byproduct magne- 
tite from NL Industries Inc.'s MacIntyre 
Mine was shipped by rail for use in coal 
preparation plants. Both shipments and 
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value increased over 1984 levels. 

Iron and Steel.—In 1985, there were no 
reported shipments of pig iron from New 
York. Raw steel production, which has 
steadily declined in the past 5 years, contin- 
ued to decline. In 1985, raw steel production 
amounted to 456,000 short tons, down from 
515,000 tons in 1984. In 1981, more than 3 
million tons of raw steel was produced in 
the State. 

In February, Allegheny Ludlum Steel 
Corp. started melting operations at its new 
Special Materials Div. of Lockport. The 
facility, formerly owned and operated by 
Guterl Special Steel Corp., was purchased 
by Allegheny Ludlum in a bankruptcy sale 
in October 1984. Products produced includ- 
ed special stainless steel grades, corrosion- 
resistant alloys, and nickel-base alloys with 
electronic applications. When the plant gets 
into full production, however, most melting 
will involve high-temperature alloys with 
aerospace applications.* 

Near midyear, Roblin Industries Inc., 
Buffalo, filed for protection from creditors 
under chapter 11 of the Federal Bankruptcy 
Code. The company, which produced spe- 
cial- quality steel bars at its Roblin Steel Co. 
division, primarily blamed import competi- 
tion for its financial problems. In the first 
quarter of 1985, Roblin posted a net loss of 
$818,300 on sales of $9.2 million. In 1984, 
the company reported a net loss of $5 mil- 
lion for the New York operations.’ 

Al Tech Specialty Steel Corp., Dunkirk, 
began producing a new alloy (Croloy 16- 
6PH) under a sublicense from Earle M. 
Jorgensen Co., Los Angeles, CA. Croloy 16- 
6PH was developed and produced by Bab- 
cock & Wilcox Co. until last year when it 
ceased stainless steel production. Jorgensen 
then acquired the license for the product 
but never produced it. Under the subli- 
cense, Al Tech has the exclusive North 
American rights to manufacture and mar- 
ket the product in all its forms. Croloy 16- 
6PH can be hardened with relatively low- 
temperature heat treatment, which enables 
the alloy to be machined in the soft, so- 
lution-annealed condition and then hard- 
ened with little material distortion.!* 

Ferroalloys.— Three companies produced 
ferroalloys in the State in 1985. Elkem 
Metals Co., SKW Alloys Inc., and Umetco 
Minerals Corp., formerly Union Carbide's 
Metals Div., each operated a plant in Niag- 
ara Falls. 

Lead and Silver.—A lead-silver concen- 
trate was recovered from zinc concentrating 
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operations at St. Joe Resources’ Balmat 
mill, St. Lawrence County. 

Zinc.—New York ranked third in zinc 
output and value in 1985, down from second 
place in 1984. St Joe Resources, the State's 
only producer, operated the Balmat and 
Pierrepont underground mines in St. Law- 
rence County. In terms of total zinc output, 
the Balmat and Pierrepont were the Na- 
tion's third and fourth leading zinc mines, 
respectively. All the ore was milled at the 
company's Balmat mill, which had an ore 
milling capacity of about 3,900 metric tons 
per day. According to the company's 10K 
report, for the fiscal year ending October 31, 
the company mined and milled 531,000 
metric tons of ore averaging 10.65% zinc, 
and produced 53,300 metric tons of zinc 
concentrate. Most of the concentrates were 
shipped to the company's Monaca, PA, zinc 
smelter. 

In July, approximately 350 members of 
the United Steelworkers of America walked 
off their jobs at St. Joe's mines and mill at 
Balmat and Pierrepont after a labor con- 
tract expired. The workers struck over is- 
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sues concerning health insurance, seniority 
clauses, safety, and a proposed two-tiered 
pay system using nonunion workers. De- 
spite the strike, the company continued 
production at a reduced rate having re- 
placed some of the strikers with two dozen 
salaried personnel in both mine and mill 
production. Near yearend, production from 
both mines amounted to 1,350 tons per day, 
down from 3,000 tons per day prior to the 
strike. 


S Mineral Officer, Bureau of Mines, Pittsburgh, 


5 scientist, New Vork Geological Survey, Albany, 


— Week. At the Brink in Niagara Falls. V. 136, 
No. 23, June 5, 1985, pp. 10-11. 
. A Chlor- Alkali Power Struggle. V. 186, No. 15, 
Apr. 10, 1985, p. 10. - 
taten Island Advance. d Mining Work Dredging 
W Feb. 28, 1986. 
emical Week. For Synthetic Soda Ash in the United 
States, the End is Near. V. 136, No. 18, May 1, 1985, p. 9. 
"Harben, P. New York's Industrial Minerals. Ind. 
re (London), No. 226, July 1986, pp. 50-66. 
American Metal Market. A-L Steel Running New 
Specialty Ünit. V. 93, No. 3, Feb. 8, 1985, p. 2. 
in Files for Protection From Creditors 
Under Chapter IL V. 93, No. 142, July 2, 1985, p. 4. 
. Al Tech New Alloy Under a 
Sublicensing. V. 93, No. 208, Oct. 28, 1985, p. 8. 


Table 7.— Principal producers 


Commodity and company Address Type of activity County 
Abrasives (manufactured): 
The Carborundum Co.) Plant Niagara. 
x Falls, NY 14302 
General Abrasives Div. of College Ave. S500 wots] Do 
Dresser Industries Inc. Falls, NY 14305 
Pellets Inc _____..___----____ _ 531 uth Ni St. ----do-...--- Erie. 
Tonawanda, 14150 
Aluminum (primary): 
Aluminum Co. of America. 1210 Alcoa Bldg. Smelter _____ St. Lawrence 
ag PA 15222 
Reynolds Metals Co Box 27003-2A zo] e cuc Do 
Richmond, VA 23215 
Atlantic Cem t Co. In bsidiary of Box 3 Quarry and Alban 
c en c. a su 0 R an y. 
Newmont Co Ravena, NY 12143 plant. 
The Glens Falls Portlan M Co. Inc., Box 440 Quarries and Schoharie and 
a subsidiary sa Moore McCormack Glens Falls, NY 12801 plants. arren. 
Independent Cement Cors Box 12-310 Quarry and Greene. 
Albany, NX 12212 plant. 
Lehigh Portland Cement Co 718 ilton ----d0-_--—- Do. 
Allentown, PA 18105 
Norlite Corp., a subeidiary of P. J. Keating Pit o Albany. 
Fitchbu , MA 01420 
Northeast Solite Corp., a subsidiary of Box 2721 P. Ulster. 
Solite Richmond, VA 23261 
Powell & Minnock Brick Works Ine Route IT Do 
8 NY 12045 
ery: 
E Leardi Emery Mne Gillman Lane PE esas Westchester. 
Peekskill, NY 10566 
Barton Mines Cord North Creek, NY 12853. Pit oS ee Warren. 
Georgia-Pacific Cord Box 105605 Plant Westchester 
133 Peachtree St., NE. 
Atlanta, GA 30348 
National Gypsum COoOo 2001 Rexfo F Rensselaer 
Charlotte, NC 28211 
United States Gypsum Ce., a subsidiary of 101 South Wacker Dr. Underground Genesee and 
USG Corp. Chicago, IL 60606 nines and d 
plants. 


See footnotes at end of table. 
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Table 7.—Principal producers —Continued 


Commodity and company 


Iron ore 


NL Industries Inc 


e: 
Allied Chemical Corp.“W“WW? 


Peat: 
Good Earth Organics Corp --------- 


Hyponex Corp 


Perlite (expanded): 


Buffalo Perlite Corp 


Solite International Corp ---------- 


Sane ane 


avel (1984): 


ollow Estates Inc 
Buffalo Crushed Stone Ince 


Slag—iron: 
Buffalo Crushed Stone Corp. 


Stone: 


Pec Materials Co 
Tilcon Quarries Inc 
Dimension: 


Tale: 


hed: 
Callahan Industries Inne 


Dolomite Producta Inne 


The General Crushed Stone Co., a 
subsidiary of Koppers Co. Inc. 


New York Trap Rock Corp., a subsid- 
of Lone Star Industries Inc. 


Finger Lakes Stone Co. Ine 
Heldeberg Bluestone & Marble Co 


Hilltop Slate Co 


Johnson & Rhodes Bluestone Co _ _ _ 


Lake Placid Granite Co 


Northern Adirondack Quarries .. _ _ — 
Ritchie Bros. Slate Co. Inne 


Gouverneur Talc Co. Inc., a subsidiary of 
R. T. Vanderbilt Co. Inc. 


Wo 


Zinc: 


llastonite: 
NYCO Div. of Processed Minerals Ine 
R. T. Vanderbilt Co. Inc 


St. Joe Resources Cos 


,Also synthetic mullite and synthetic graphite. 


2A ls0 clays. 
Also stone. 
‘Also salt. 
5Also byproduct lead and silver. 


Address 


Tahawus, NY 12879 _ _ _ __ 


Box 70 
Morristown, NJ 07960 


5960 Broadwa 
Lancaster, 14086 
20135 Anthony Blvd. 
Fort Wayne, IN 46803 


100 Sugg Rd. 
Buffalo, lo, NY 14225 
6 Madison St. 


Troy, NY 12181 


9175 eda 
lis, MN 55440 
n ummit, PA 18411 _ 


110 North Wacker Dr. 
Chicago, IL 60606 


e, NY 11735 
erle Dr. 
Williamsville, NY 14221 
Box 448 
Port Washington, NY 11050 


2544 Clinton St. 
Buffalo, NY 14216 


South S 
South Bethlehem, NY 12161 


1150 Penfield Rd. 
Rochester, NY 14625 


Box 231 
Easton, PA 18042 


Box 432 

Montvale, NJ 07645 

20 Haarlem Ave. 

White Plains, NY 10603 


Box 362 
Haverstown, NY 10927 


Box 401 

Ithaca, NY 14850 

Box 36 

East Berne, NY 12059 

Middle Granville, NY 12849 

East Branch, NY 13756 

Cala Sprn 4, MN 56320 
ring. 

86 Catherine S St. 

Malone, NY 12953 

Main St. 

Middle Granville, NY 12849 


Box 89 
Gouverneur, NY 13642 


62 Whittemore Ave. 
Cambridge, MA 02140 


Box 368 

Willsboro, NY 12996 
30 Winfield St. 
Norwalk, CT 06855 


250 Park Ave. 
New York, NY 10017 


Type of activity 


St. Lawrence. 


The Mineral Industry of 
North Carolina 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Division of Land Resources, 
North Carolina Department of Natural Resources and Community Development, for 
collecting information on all nonfuel minerals. 


By Doss H. White, Jr., and P. Albert Carpenter III: 


In 1985, North Carolina nonfuel mineral 
sales fell $19 million below the record high 
established in 1984. Of the 18 nonfuel min- 
eral commodities mined in the State, 
5—dimension stone, feldspar, lithium min- 
erals, olivine, and phosphate rock—expe- 
rienced a downturn in demand and sales. 
Mica production rose slightly but value fell 
below the 1984 level; production of construc- 
tion sand and gravel, pyrophyllite, and talc 
fell below the previous year’s output al- 
though a rise in unit price increased the 


total value of these commodities above that 
of 1984. Only clays, industrial sand, and 
crushed stone producers experienced an 
increase in both output and sales over the 
1984 levels. 

Despite the downturn, North Carolina 
continued to lead the Nation in the produc- 
tion of feldspar, lithium minerals, scrap 
mica, olivine, and pyrophyllite. The State 
ranked second in output of common clay 
and shale, crushed granite, and phosphate 
rock. 


Table 1.—Nonfuel mineral production in North Carolina: 


1984 1985 
Mineral Value Value 
Quantity (thou- Quantity (thou- 
sands) sands) 
rV t — ——— thousand short tons 2,327 $8,987 2,688 $10,477 
Feldspér. -—-—-—--—---------------—--——-— short tons 510, 275 18,994 490,993 18,351 
Gem stones cL zu Lien m gdf: eee DM Eat NA 50 NA 50 
Mica (scrap) - - - - -- --- 2-222-222-2222 thousand short tons... 79 3,762 80 3,726 
Sand and gravel 
Construction p do- 6.312 18.159 . 100 19.500 
Industrial !!!!!! 8 do- 1,158 12,864 1,294 18,086 
Stone: 
JJͥõöͤösßvõõdꝓͤd do 2,100 168,000 41.771 194,818 
Dimension do_ _ __ W W 35 6,182 
Talc and pyrophy ita EA ee E uM 8 do— 87 1.587 85 1,604 
Combined value of lithium =o olivine, peat, phosphate rock, 
and value indicated by symbol W — XX 224,077 XX 170,012 
J7ͤ¹Iſt!l XX 451,480 XX 432,156 


*Estimated. NA Not available. 
“Combined value" figure. XX Not applicable. 


W Withheld to avoid disclosing company proprietary data; value included with 


1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
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Table 2.—Nonfuel minerals produced in North Carolina in 1984, by county! 


County Minerals produced in order of value 
Almani 25 oe a ee Du ee ee ea 
r ae ees es i Sand id and Po 
Des ela ae 8 | te ek, sand d gravel. 
iIiUiu.i.i..u.i..u.. ͥ ³ ³ AAA ⁵ ³ ³ AA —Á——— — et roc and gra 
ö ² : ³ Eee a umm E 
C/ a eae Se ee ee ee eee as 
Buncombe 2.222.020 65 ae ete eo y ie oe Sand a id and sd, pepe 
%00%ꝙö oo ecu RR ð . 8 
Caldwell. oc ocu dL ß a Sand: and Sieb 
%%% cuu UR Oud x 8 Do. 
Catawba d p AE LAE E Do. 
Chatham ĩ˙ AA eta 6mm. ue EE Clays. 
e d ei is ee Talc and l pyrophyllite. 
Chonan- 22-05 eec emma ð ß r ⁰ ee pe Sand an n 
Cleveland ”” ⁰ dſd—¼⁵ dd em aue te ae 3 eldspar, mica, sand and gravel, 
( ˙·¹ſ ⁰ eet ere E iun Sand a and gravel. 
Craven o aaa aa cuc ᷑ fd E C: Do. 
Cumberland... ⁰ꝑvd A eee eee Do. 
ö; —·˖ łK ICç Vun. x he et Do. 
Davidson. usum cuiu ee ⁰ y Ee Clays. 
J7///ö˖Ä⁊ q d' AAA ]˙⅛V˙¾,ſ,, ⁰:ö· . Sand and gravel. 
f ee . oe eee! Do. 
8 Be eas QN EU V NN Send and l. 
JJC. ⁵ðↄiU ² ⁵ PEENE eee aoe ie eared anes grave 
Franklih cou eh h Ne as S Do. 
0 acti a eee eee ee md Le Lithium, mica, feldspar. 
ipo a aia e a ei eee ea ae Sand and gravel. 
i e yy, Saree ee) eo EE Clays, sand and gravel. 
%%% rytßs y E Clays. 
Hamett o ];V e ⁰⁰yydyſ ⁰ꝛy udi D Da een Sand and gravel, clays. 
Henderson d v e . ima E ub ce Clays. 
a L L II Z I I ee NND Peat, nd pe gravel 
Mon Un Sa ͤ 8 sand and gravel. 
lredell 222i C ³˙¹]AAQAA eee Clays. 
JECENOD nc cu E uter ] 6h; EA et E Olivine. 
%%%%ͤCf ͤejſſ ˙. rt; te ul 8 Sand and gravel. 
TT. ͤ ⁵⁰⁵m A ee eae tia Gias Clays, sand and gravel. 
CõÄÜ;1krt ⁵ ũ ũ ⁰ co : ee ee ct Send and gravel. 
n ocu werd ñ eee eee ume ee Do. 
7/Äß;ͤC ee See ee es er 00 
Marin ono nausea ß que taie ee 
JJ%%%/%/%/%%/W.. y d d Feldipar, mica, olivine, sand and gravel. 
1 Eccc duc ixl qp 8 Clays, sand and gravel. 
MOORE. o ß ß EL peste and pyrophyllite, sand and gravel, 
, SU eee eee Lee Sand "nd gravel. 
Northampton . nn Do. 
GV EL M ME ĩ e Talc and pyrophyllite. 
6ùVi:::: ⅛o·- . PET y EONEDNN Sand and gravel. 
Pendet. ceu ͥͥ⁰ ⁰ ⁵ ⁰⁰ ⁵²¼k Ei c e 8 Do. 
a TTT t E E EE E Do. 
Reer er eae due idum ie ipai m 8 Do. 3 i 
J 8 ys, sand and gravel. 
Rowan fone oe a clau ee eee Clays. 
Rutherford... a Z ae tee Ee epe Sand and gravel. 
% d ee Oe ERE awe ys. 
cT T E E AEE ENES A 8 Sand and gravel. 
e pd Ht dA Clays. 
SOK oce c eL uL Ee Re ⁰ ⁰⁰⁰⁰d 8 Clays, sand and gravel. 
DUIS 5. ...... 86 Sand and gravel. 
d. nur 8 Do. 
nil. o ac cun T. y m LA Clays. 
Washingto EENE ie yet tl ee eee ene dul d gravel, 
i De oe ee eo eee ee oe eet ee and gravel, peat. 
Wayne MM EA TM ee i oe ht ee Sand and gravel. 
CJ½00/%%/%—ͤ a a LL ea AE Do. 
WUN a ia a reese dc pii aute ea A E. Do. 
NOGKIN Mo METER 8 Do. 
FAnOBy. 2 none te oe ee ee yy Olivine, mica, sand and gravel. 
Undistributed* _______________________________ ee mone (crushed and dimension), gem 
nes. 


1No production of nonfuel mineral commodities was reported for counties not listed. 
Data not available by county for minerals listed. 
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Table 3.—Indicators of North Carolina business activity 


1983! 1984 1985P 
Employment and labor force, annual average: 
Se alas TNT epi ³ðͤ RR ĩðò PR thousands 6,077 À 6,255 
Total civilian labor force -— — - —-----------------------———— do... 2, 935 3,031 3,106 
Unemployment _____________~_~_______ LL percent. 8.9 6.7 5.4 
Employment (nonagricultural): 
Mini totals M e i e thousands 4.3 4.6 4.8 
Manufacturing totalallnnnnnnnn.nnnnnnnssss do- 796.1 835.6 827.4 
metal industries k do_ _ __ 9.3 10.6 10.6 
Stone, clay, and d Tei products o os suene ius do- 16.9 19.1 19.4 
emicals and allied produ et do_ 37.9 38.4 37.6 
Petroleum and coal products! |... Scc cc do 7 7 7 
a ð d w ⁰⁰ LAE rasis um Li Bees do- 112.4 132.6 149.2 
Transportation and public utilitiesss do- 120.5 126.6 128.8 
Wholesale and retail tradue kt do- 508.0 548.9 576.2 
Finance, insurance, real estatts „ do. ..- 100.4 103.8 108.6 
i ß . E LL LE do- 810.4 399.3 421.6 
Government and government enterprises do-— 407.1 413.7 422.8 
;ͤ;r esum itt do- 2,419.2 2. 565.2 2,645.6 
Personal income: 
n | NOB ³ / d d millions $60,661 6867, 808 2, 670 
J ⁵ Ä⏑1ðĩ³ĩ y Add dd EL Me E 39,982 $10,998 $11,617 
11 0% 5 h prod k 40.0 39.9 39.6 
average weekly hours, uction workers : : ] 
Totala : ze hourly earnings, p roduction workers $61 $10 $13 
average hourly earnings, production workers i : ; 
i i otee T LE $1.2 $1.7 $8.0 
Earnings by industry 
Farm income... .... 222222222222 2222222222222222 millions $7 $1,509 $1,094 
, eee ee a ee ee tS do____ $45,410 ,126 ,069 
i JJJJ4;ö.ù ³ĩ²¹ dd ð E do $167 $207 $207 
Manufacturing totaaaalnnnnnnnnnnnnLxns do. ... 314,641 $16,023 $16,619 
metal industries do— $236 $403 i 
Stone, clay, and pee prodüuclá ß n cL do- $332 09 
emicals and allied products ———-—-—-----------------—- do... $955 $1,008 $1,041 
Petroleum and coal products _ ss do. ... $19 $20 $22 
Constructioh —— on o ul se ee do. ..- $2,581 ,290 $3,708 
Transportation and public utilities do— 286 $3,613 ,882 
Wholesale and i rade — —..- onc xc oa LLL do... $7,422 ,989 9,277 
Finance, insurance, real es tale do— $1,981 2,125 2,482 
JJ0000%0Côö»%ͤẽ?c'!9 ccf dd k do 7,090 227 9,154 
Government and government enterprises do- $8,031 $8,705 514 
Construction activity: 
Number of private and public residential units authorized 54,762 63,037 70,727 
Value of nonresidential construction®_____________________ millions 681, 438.1 $1,682.5 $2,076.2 
Value of State road contract awards „ do- $202.5 $403.5 $380. 
Shipments of portland and masonry cement to and within the State 
thousand short tons 1,668 1,948 2,084 
Nonfuel mineral production value: 
Total crude mineral value ______._ ~~. -_____~______ ee millions $398.6 $451.5 $432.8 
/ ⁰¹¹ ⁰¶dddddddddddddddddddddddd—————— e CER $66 $73 $69 


"Revised. 


1Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 
Data may not add to totals shown because of independent rounding. 
31983 data based upon 16,000-place sample; 1984 and 1985 data based upon 17,000-place sample. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 


U.S. Bureau of Mines. 


Trends and  Developments.—Foreign 
mineral production continued as a thorn in 
the side of several segments of the State's 
mineral industry. Imports of Scandinavian 
olivine, Canadian nepheline syenite (a feld- 
spar substitute) South American lithium 
compounds, and Korean talc had a negative 
impact on these segments of the North 
Carolina mineral industry. 

Mica prices were somewhat lower. than 


1984 levels, partially owing to the depressed 
demand for mica for oil well drilling mud. 

A bright spot was the raw material de- 
mands of the State's construction industry. 
Buoyed by falling interest rates, construc- 
tion experienced a banner year, which had 
a positive effect on clay for brick, industrial 
sand for glass products, and crushed stone 
for concrete applications. 
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Figure 1.—Value of stone and total value of nonfuel minerals produced in North 


Despite the disappointing year following 
the 1984 record high, several companies 
involved with mineral recovery or produc- 


Company Location 
E. I. duPont de Nemours & Co. Arden 
The Feldsper o enn Spruce Pine 
International Minerals & Chem- FFF 
ical Corp. 


A number of North Carolina mineral 
companies were sold during the year, and at 


Company Location 
Great Lakes Carbon Corp — - - — Morganton -.------ 
Lithium Corp. of America Gastonia _________ 
National Olivine o Dillsboroo 
North Carolina Phosphate Corp Beaufort Count:: — — 


lina. 


tion announced or completed construction 
plans. Among these were the following: 


Remarks 


za Completed construction on aher agua to separate 


silver from 


"e Announced t construct a $7 million high- 


purity silica beneficiation 


V Completed expansion of silica chemical 


leach facility at its 5 neficiation com- 


plex in Mitchell Coun 


least one terminated production. Among 


these were the following: 
Remarks 
Nu The anode, electrode, crucible, and graphite vessel 
company was purchased by H Indus- 


tries. 
zd Purchased by FMC Corp. of Chicago, IL, for $150 
million. d W 


ut Terminated production and disposed of assets. 
e Purchased by Texasgulf Inc., the State's only active 


phosphate producer. 
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Figure 2.—Principal mineral producing localities in North Carolina. 


426 


Legislation and Government  Pro- 
grams.—The North Carolina Legislature, 
which convenes from mid-January to May 
on a biennial basis, amended an act (G.S. 
1-42.9) that requires all persons who retain- 
ed mineral rights upon selling property to 
record the mineral rights with the Register 
of Deeds' office for ad valorem tax purposes 
not later than January 1, 1988. If the rights 
are not recorded, ownership becomes null 
and void and the surface owner can gain fee 
simple title to the subsurface rights. 

In other actions affecting the mining 
industry, the Cabarrus County commission- 
ers requested the county planning board to 
define “extraction of earth products" in the 
county zoning ordinance. The definition was 
to agree with the 1971 State Mining Act. 
The request for a ruling on the definition 
followed a stone company's attempt to open 
a granite quarry in the Flower's Store area. 

Several programs conducted by Federal 
agencies affected North Carolina mineral 
producers. The U.S. Bureau of Mines con- 
tacted State mineral producers to deter- 
mine (1) water requirements in mineral 
processing and (2) reagent types and uses in 
froth flotation facilities. 

The Bureau's Tuscaloosa Research Center 
in Tuscaloosa, AL, worked with engineers of 
a Franklin mica company to develop im- 
proved dewatering methods of fine particu- 
late waste from mica grinding. The Bu- 
reau's Bruceton Research Center in Penn- 
sylvania renewed the lease on the Lake 
Lynn limestone mine in southern Pennsyl- 
vania with Martin Marietta Corp. of Ra- 
leigh. The Lake Lynn facility is used to 
develop experimental mining and safety 
techniques. 

Geologists with the U.S. Geological Sur- 
vey (USGS) mapped in the Eastern Slate 
Belt as well as sampled offshore areas for 
heavy mineral deposits. The latter project 
was to determine the mineral potential of 
the Exclusive Economic Zone, an area ex- 
tending 200 nautical miles offshore, which 
was proclaimed by the President in 1983. 
During 1985, the USGS published Distribu- 
tion of Beryllium in Heavy-Mineral-Concen- 
trate Samples From the Charlotte 1° by 2° 
Quadrangle, North Carolina and South Ca- 
rolina" (OF 84-0843-G), “Distribution of Bar- 
ium in Heavy-Mineral-Concentrate Sam- 
ples From the Charlotte 1° by 2° Quadran- 
gle, North Carolina and South Carolina" 
(OF 84-0843-N), “‘Cassiterite Occurrences in 
the Shelby Area, North and South Caroli- 
na" (B 1569), and “High-Alumina Hydro- 
thermal Systems in Volcanic Rocks and 
Their Significance to Mineral Prospecting 
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in the Carolina Slate Belt" (B 1562). 

The Tennessee Valley Authority (TVA) 
and the State continued work on their 
cooperative 5-year program to reclaim ap- 
proximately 600 acres of abandoned feld- 
spar and mica mines in a three-county area 
in the western part of the State. TVA has 
spent $400,000 on the project and, in 1985, 
contracted with the North Carolina Forest 
Service to transplant $25,000 worth of trees 
and wildlife shrubbery. 

The North Carolina Geological Survey 
(NCGS), a section of the Division of Land 
Resources, completed compilation of a new 
State geologic map, scale 1:500,000. The 
map includes an explanatory legend, a 
lithotectonic map showing geologic belts 
and structures, and a map showing Paleo- 
zoic metamorphic facies. It was expected to 
be published in January 1986. A sample 
collection containing representative rock 
types from each State map unit was also 
established. The NCGS continued its coop- 
erative 7.5-minute topographic map pro- 
gram with the USGS. The NCGS maintains 
a file of North Carolina topographic maps 
and sells diazo prints of 7.5-minute ortho- 
photo quadrangles. Work continued on geo- 
logic descriptions of the State parks and on 
a geologic road guide to the Blue Ridge 
Parkway. 

The Land Quality Section, also a section 
of the Division of Land Resources, adminis- 
ters the “State Mining Act.” During the 
year, the section permitted 51 new mines 
and released 40 mines from permits. Of the 
new mines, 41 were sand and gravel oper- 
ations, 3 were clay and shale, 3 were crush- 
ed stone, 2 were gem stone, 1 was dimension 
stone, and 1 was an industrial mineral. 
Total acres affected by mining in North 
Carolina in 1985 was approximately 19,770 
acres with approximately 816 acres reclaim- 
ed 


The Minerals Research Laboratory in 
Asheville, part of the North Carolina State 
University system, is a recognized leader in 
the development and use of minerals benefi- 
ciation technology. Among the areas re- 
searched during the year were (1) secondary 
recovery of minerals currently discarded; (2) 
fine particle technology, grinding, sizing, 
and size characteristics; (3) development of 
environmentally safe processing systems; 
and (4) energy conservation. Work on the 
following mineral commodities was begun 
and/or completed during the year: barite, 
feldspar, kaolin, limestone, mica, magne- 
site, olivine, phosphate rock, pyrophyllite, 
quartz, spodumene, talc, vermiculite, and 
zinc. 
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REVIEW BY NONFUEL MINERAL COMMODITIES 


INDUSTRIAL MINERALS 


In 1985, North Carolina ranked 13th in 
industrial mineral output. All of the extrac- 
tive mineral production in the State was in 
the industrial minerals category. 

Cement.—Atlanta Cement Co. (ACC) op- 
erated a distribution terminal at Durham. 
The facility, with a 675-short-ton storage 
silo, serves the central and eastern North 
Carolina markets and portions of Virginia. 
The center distributes NewCem, the finely 
ground, water-granulated blast furnace slag 
produced by ACC at Sparrows Point, MD. 
Blue Circle PLC acquired ACC during the 
year, and Blue Circle announced plans to 
construct a 30,000-piece-per-year sanitary 
ware manufacturing plant in North Caro- 
lina.* 

Clays.—North Carolina's clay industry, 
20 companies operating 49 mines in a 22- 
county area, produced 2.6 million short tons 
of common clay and shale and almost 77,000 
tons of kaolin. This was an increase of 
30,000 tons over the 1984 kaolin output. 
Almost all of the State's clay production is 
used to manufacture products used by the 
construction industry, and the strong show- 
ing in the residential and industrial con- 
struction sectors was a major factor in the 
higher clay output. 

Common clay and shale and their meta- 
morphic equivalent were the principal ma- 
terials mined, and almost all of the produc- 
tion was used in the manufacture of brick. 
For the past several years North Carolina 
has been the leading State in the Nation 
in brick production, and the State's brick- 
makers have an annual capacity of 1.2 
billion brick. Brick production was at ca- 
pacity in 1972 but fell to 341 million as a 
result of the recession in the early 1980's. In 
the past 3 years, the industry rebounded 
and produced 477 million brick in 1983, 535 
million in 1984, and 539 million in 1985. 
Nineteen brick producers were active in 
North Carolina during 1985. 

Kaolin was recovered as a coproduct of 
mica beneficiation by Unimin Inc., formerly 
Harris Mining Co. in Avery County and 
KMG Minerals Inc., formerly Kings Moun- 
tain Mica Co. Inc., at Kings Mountain. 
Principal markets for the kaolin were for 
ceramics and insulator and specialty brick 
manufacture. 

Feldspar.—North Carolina again led the 


Nation in feldspar production, although 
production fell approximately 20,000 short 
tons below the 1984 level. The decline was 
primarily in the “other” category used by 
producers to report sales of feldspar for 
enamel, fillers, and miscellaneous uses. 

Gem Stones.—The State ranked first in 
the Eastern United States in the mining 
and marketing of gem stones and mineral 
specimens. Several dozen small mining op- 
erations in the western and southwestern 
part of the State were open to the hobbyist 
and provided the opportunity to collect a 
variety of precious and semiprecious stones 
at a minimal cost. In the average operation, 
gem-bearing gravels were mined with a 
bulldozer or front-end loader and were off- 
ered for sale in 5-gallon containers. Screens 
and a water-filled flume provided the means 
to separate earth from the stone content of 
the container, which allowed the collector 
to examine the remaining rock fraction for 
gem content. 

Principal gem stones and gem stone areas 
in the western part of North Carolina are as 
follows: 


Nearest 


County city Principal gem stones 
Alexander Hiddenite Emeralds and 
hiddenite. 
Macon Franklin Rubies, sapphires, 
garnets. 
Mitchell Spruce Pine Emeralds and aqua- 
marine. 


The Yukon Mine in Macon County was 
the scene of a 630-carat and 361-carat ruby 
discovery. The two had an uncut value of 
$39,640. 

Graphite (Synthetic).—Morganite Inc., in 
Dunn, manufactured carbon brushes, bear- 
ings, and seals. The company, one of the 
largest employers in the Dunn area, em- 
ployed over 500 workers. In January, the 
company’s Fayetteville division was trans- 
ferred to Dunn. In April, the company 
began work on a $200,000, 12,000-square- 
foot addition to its Ashe Avenue plant. The 
addition will double the size of the raw 
material preparation unit in which carbon 
powder is pressed to form carbon brushes. 

In April, Horsehead Industries Inc. 
purchased Great Lakes Carbon Corp. In- 
cluded was the synthetic graphite plant in 
Morganton, which produces anodes, elec- 
trodes, crucibles, and graphite vessels. 
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Gypsum.—Texasgulf Inc. produced gyp- 
sum as a waste byproduct of phosphoric acid 
manufacture at Lee Creek in Beaufort 
County. À limited amount was used by local 
farmers, and a portion was used in the 
reclamation of mined-out pits. National 
Gypsum Co., in Wilmington, imported gyp- 
sum from Nova Scotia, Canada, for wall- 
board manufacture. 

Lithium.—Although North Carolina con- 
tinued to lead the Nation in lithium output, 
1985 was a year of transition for the State's 
two lithium producers. Foote Mineral Co., 
with operations at Kings Mountain, reduc- 
ed its work force and permanently elimi- 
nated one mining shift. Foote's lithium 
output will be maintained from its Silver 
Peak, NV, and Chilean operations. At year- 
end, Foote's North Carolina lithium carbon- 
ate plant, which has an 18-million-pound- 
per-year capacity, was operating at 45% 
capacity.’ 

Lithium Corp. of America Inc. (Lithco), 
with a mine and plant at Cherryville and 
offices in Gastonia, was purchased by FMC 
Corp. of Chicago, IL, for $150 million. The 
purchase price included an engineering 
firm in Houston, TX. Lithco, a former Gulf 


MINERALS YEARBOOK, 1985 


Resources & Chemical Corp. subsidiary, 
produces lithium carbonate and lithium 
metal.* 

In May, Lithco gave Belmont Abbey Col- 
lege a $15,000 grant. The gift will enable the 
college to endow the Belmont Abbey College 
Lithium Chemistry Scholarship.? 

In September, Lithco and Honjo Chemical 
Co. entered into a joint venture agreement 
to produce lithium chemicals in Japan. The 
agreement includes the construction of a 
new plant scheduled for completion by mid- 
1986. The plant will produce n-butyllithium, 
an initiator in polymer manufacture and an 
agent used in organic synthesis. 

Mica.—North Carolina continued as the 
major scrap (flake) mica producing State in 
the United States. In 1985, the State's three 
primary producers and five secondary pro- 
ducers accounted for approximately 58% of 
the Nation's output. The demand for dry- 
ground mica, used largely in oil well drill- 
ing mud, was down owing to the depressed 
state of the world market. Nationally, the 
dry-ground mica production decreased 8%. 
However, the markets for wet-ground mica, 
used in paint, plastics, and a myriad of uses, 
remained strong. 


Table 4.—North Carolina: Mica industry in 1985 


Company Location 
Producers: 
Mica: 
Deneen Mica Co Spruce fine 
The Feldspar Cor Kings ountain .. 
Foote Mineral Co FF 
Co. 232 Spruce Pine 
J. M. J. ipu ue un eden. Bakersville _——_— 
Indusmin Ine Spruce Pine 
International Minerals & nca ue incu 
Chemical Corp.! 
Bs Mountain Mica Co. Kings Mountain 
anm Corp. of America Cherryville |... 
nc 
Sericite: 
Piedmont Minerals Co Hillsboro _______ 
Processors of purchased mica: 
Asheville Mica o Asheville. ______ 
Franklin Mineral Con c anklin _______ 
USG Cors Spruce Pine and Kings 
ountain. 
Fabricators: 
Spruce Pine Mica Co Spruce Pine 
Tar Heel Mica Co Plumtree. 
XX Not applicable. 


1Purchased by Unimin Corp. in 1985. 
Name changed to KMG Minerals Inc. in 1985. 


Grinding 
process Comments 
xoi ches 8 mica. 

si estan uct mi 
sold USG Corp 

8 XX Byproduct mica; 
sold to Asheville 
Mica Co. 

858 Dry- ---------- Primary mica. 

m Wet Processes mica 
schist and scra 
from mica fabrica- 
tors. | 

9 XX Byproduct mica; 
sold to arra 

3 XX Do ^ 

8 Dry and wet Primary mica. 

St XX Byproduct mica; 
sold to various 
firms. 

8 XX Sold to brick 
and ceramics 
industries. 

----- Dry----------- ; 

5 Wet 3 

rom rgia. 
Dty- une 

doncc dado XX Mica obtained from 
foreign sources. 

3 XX Do. 
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Olivine.—North Carolina continued as 
the major olivine producing State in the 
Nation. Olivine, a magnesium silicate used 
in refractory applications, was mined by 
two companies by open pit methods from 
deposits in the western part of the State. 
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Both wet- and dry-beneficiation methods 
were used. A third company terminated 
production in 1984, and its property and 
equipment were sold at auction in the 
spring of 1985. 


Table 5.—North Carolina: Olivine industry in 1985 


Company location Mine 
International Minerals & Addie E 
Chemical Corp. (pur- 
chased by AIMCOR in 
1985). 
YA Green Dry Brook 
Mountain 
Spruce Pine Olivine Co Mitchell = 
County. 


Phosphate Rock.—In 1984, North Caroli- 
na's phosphate rock output surpassed that 
of Idaho and the State moved to second 
place behind Florida in national rankings. 
All of North Carolina's phosphate rock 
production came from Texasgulf's mine at 
Lee Creek in Beaufort County. The Texas- 
gulf mine used dredges to remove the upper 
section of the 100-foot-thick overburden. 
Following dredging and pit dewatering, 
draglines removed the remaining overbur- 
den and mined the matrix. The phosphate- 
bearing matrix was slurried to a nearby 
beneficiation plant where the phosphate 
rock was separated from impurities and 
used to manufacture phosphoric acid for 
fertilizer production. 

In February, the 325-foot boom of the 
company's 8050 dragline fell because of a 
failure of the welds on the right masthead. 
The dragline, which normally produces 
about 43% of the ore mined, was out of 
production approximately 2 months. 

In March, company officials decided to 
close one of Texasgulfs five sulfuric acid 
plants, the No. 1 facility built in the 1960's, 
when a new plant becomes operational. The 
decision was based on computer predictions 
that indicated that with the existing plants 
and the new facility on-stream there was a 
possibility of air quality violations “under 
the worst possible" weather conditions." 

At yearend, Texasgulf purchased North 
Carolina Phosphate Corp. The latter, a 
subsidiary of The Williams Corp., had been 
developing a mine and calcining plant adja- 
cent to the Texasgulf operation. As part of 
the transition, a Williams subsidiary, Agri- 
co Chemical Co., obtained 15% of Texas- 


Nearest city Process Capacity 
Sylva... Dry 75 tons per hour. 
Green Wet 115 tons per hour. 

Mountain 
Mitchell Dry 40, 000 to 50,000 tons 
County per year. 


gulfs stock and a waiver to purchase an 
additional 4.9%. 

In the 1960's and 1970's, North Carolina 
Phosphate purchased approximately 70,000 
acres and mineral rights to an additional 
15,000 acres in the Beaufort County area in 
the vicinity of the Texasgulf operation.“ 

Pyrophyllite.—Three companies mined 
pyrophyllite, a hydrous aluminum silicate 
used in extender and filler applications and 
in the manufacture of refractories, in Moore 
and Orange Counties. Two companies with 
mines in Moore County produced a pyro- 
phyllite product used as an insecticide filler 
and carrier, wallboard, and latex foam fill- 
er. The Orange County operation produced 
an andalusite pyrophyllite used in refracto- 
ry applications. 

Sand and Gravel.—Construction.—Con- 
struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
even-numbered years only; therefore, this 
chapter contains only estimates for 1985. 
Data for odd-numbered years are based on 
annual company estimates made before 
yearend. In 1984, the last year construction 
sand and gravel output was surveyed, 107 
companies operated 114 pits in a 5l-county 
area. 

Industrial.—Industrial sand and gravel 
was produced for industrial markets by five 
companies operating five pits in the Anson- 
Richmond contiguous area in the extreme 
south-central part of the State and in 
Harnett County in central North Carolina. 
The production and value noted in table 1 
was reported by these producers. 

International Minerals & Chemical Corp. 
produced a high-purity silica product from 
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silica recovered during feldspar benefi- 
ciation at its plant near Spruce Pine in the 
western part of the State. 

The leading market for the State's indus- 
trial silica output, excluding high-tech- 
nology electronic applications, was for glass 
container manufacture, followed in decreas- 
ing order of sales by flat glass, silica for 
sandblasting applications, filtration uses, 
and traction. | 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
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years only; the 1984 chapter gave estimates. 
Data for even-numbered years are based on 
annual company estimates made before 
yearend. 

Crushed.—The crushed stone industry in 
North Carolina consisted of 39 companies 
operating 86 quarries in a 51-county area. 
The three leading counties, in descending 
order of production, were Wake, Mecklen- 
burg, and Guilford, accounting for almost 
30% of the total output. 


Table 6.—North Carolina: Crushed stone! sold or used by producers in 1985, by use 
(Thousand short tons and thousand dollars) 


Use 
COMME aggregate (+ 1-1/2 inch): 


p and jetty stouůn-munukuk —--— 
Fikes hr. ³ðW8—A22 Gn Em 


Railroad 
Fine aggregate (- / 8 inch): 
Stone sand, co 


nerete 
Stone sand, bituminous mix or Sea 
Screeni ignated 


-- a— a ap «r ap ar oe om © ow ow co =o or «r se -e == ow 


Combined coarse and fine tes: 
Graded road base or su 
Unpaved road surfaci 


acing 
5 ST MUNERE SUADERE CSS 


Other er i HIS FEES TRUM ROM Meo 


Quantity Value 
EORR EE ROR AE RRA es a ee ee 624 3,609 
THUREM a ae E E ep ga 296 1,475 
cM NUN qon RHENO OR 8,822 21,225 
J ee er a 1,932 6.412 
JͤãͤĩðWLu»ãdã i an 8 1,369 7, 506 
E SE ! 1947 6,751 
jj ͤõͤͥͤ ĩðVLͤů ͤ A 8 3,301 16, 482 
a y K N, 438 1,788 
JJ LETS 2,108 7,733 
RC CR UND NE ERU NE RES S CRINES 9.951 39,910 
n 8 888 . 2,007 
J 8 10,888 — 56,827 
JJ ⁵ðͤ v ĩ 1,961 9,657 
J y SUR 4 50 
en MM ³ͤ A 8 8 93 
JJüüõͤöͤü ĩðV2 ü TEE 24 99 
2 TÄ 8,881 13,692 
JJ ³ A T ES 41,771 194,818 


Includes granite, limestone, marl, quartzite, slate, traprock, and miscellaneous stone 


3[ncludes stone used in 
and maintenance purposes. 
3Includes other uses not listed. 


e, terrazzo and exposed aggregate, and stone used for other construction 


Includes production reported without a breakdown by end use and estimates for nonrespondents. 
5Data may not add to totals shown because of independent rounding. 


Dimension.—Dimension stone for tradi- 
tional uses was produced by 8 companies 
from 12 quarries in a 9-county area in the 
western part of the State. Leading sales 


categories included curbing, rough blocks, 
and sawed stone. À summary of county, 
company, and stone types quarried is as 
follows: 


County Company Stone type 

ISP NDIATDERA ee . i-Harrah Marble 00o0oo le. 

Davidson and Montgomery — — ~~ — — — — - Jacob's Creek Stone to Slate (argillite) 

McDowell, Polk, Watau gaga O. J. Wilson Stone co Sandstone. 

Mitchell!!! Boone Stone co Granite. 
)) ͤ ER ae A Florida Crushed Stone Co Do. 
ö» —T—G— ues Nickville Granite Co. Inn Do. 
Boni ccu RC L. S. Starrett Cool. Do. 
);õ§˙ê⁵k eu usn i E pir. North Carolina Granite Corp Do. 
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Table 7.—North Carolina: Dimension stone! sold or used by producers in 1985, by use 


Use 


Ashlars ‘aad partially squared pieces 
e S c o hui ode 


Includes marble, and sandstone. 


Quantity Cubic feet Value 
(short tons) (thousands) (thousands) 
uu i ei. 4,861 53 $324 
7 1,949 2A 54 
CCC 1.006 12 227 
. 28,017 836 5,526 
FFC 35,333 42A 6,132 


limestone, 
*Dreased slabs and blocks for building and construction, monumental, and flagging. 


*Data may not add to totals 


Talc.—Warner Corp. in Murphy operated 
the State's only underground mine to pro- 
duce crude talc from deposits associ- 
ated with the Murphy marble. The crude 
material was milled into a cosmetic powder 
and sawed into talc pencils for the metal 
industry. Foreign imports have displaced a 
major portion of the talc pencil market. 


METALS 


Aluminum.—Aluminum Co. of America 
(Alcoa) operated a 115,000-metric-ton-per- 
year smelter at Badin in Stanly County. At 
yearend, the facility was operating at ap- 
proximately 75% of capacity. In midyear, 
the North Carolina Supreme Court ruled 
that Alcoa must refund a portion of the 
utility fees collected from customers from 
1977 to 1981. Alcoa operates a series of dams 
for power generation for the Badin smelter, 
and excess power is marketed through the 
company’s subsidiary, Nanatahala Power 
and Light Co. 

Chromium.—Diamond Shamrock Chemi- 
cal Co. operated one of the two remaining 
chromium chemical plants in the United 
States at Castle Hayne. Early in the year, 
Diamond Shamrock signed an agreement 
with Allied Chemical Co. to convert chrome 
ore and other Allied-supplied raw materials 
into a chromium bisulfate liquor for Allied’s 
Baltimore, MD, plant for processing into 
finished products. However, economics 
forced Allied to close the Baltimore facility, 
negating the agreement. 

Cobalt.—Carolmet Inc., a subsidiary of 
Métallurgie Hoboken-Overpelt SA of Bel- 
gium, operated a cobalt processing facility 
near Laurinburg. Electrolytic cobalt im- 
ported from Zaire was processed at the 
Laurinburg plant into extra-fine cobalt 
powder used primarily to manufacture 


tungsten carbide. In processing, cobalt was . 


converted to cobalt oxalate, which was ther- 
mally decomposed in an electric furnace, 
producing a metallic sponge. The sponge 


shown because of independent rounding. 


was ground to an average particle diameter 
of 1.5 micrometers. The North Carolina 
cobalt facility, the only one in the United 
States, was built at the invitation of the 
U.S. Department of Defense. 

Copper.—SCM Co., Glidden Metals Div., 
operated a powdered copper plant at Dur- 
ham. The 5,000-pound-capacity facility used 
scrap for feed and produced powder used 
primarily in the manufacture of aircraft 
brake parts and off-highway transmission 


parts. 

Gold.—The Parker gold mine, closed 
since the 1930's, was the scene of renewed 
activity during 1985. A three-person crew 
was renovating the property west of New 
London in Stanly County and began mining 
late in the year. 

Lithium.—North Carolina's two lithium 
producers, Foote and Lithco, used molten 
salt electrolysis to produce lithium metal 
ingots, rod, wire, shot, and dispersions. 

Silver.—E. I. duPont de Nemours & Co. 
Inc. began operation of a plant to separate 
silver emulsions from film waste. The plant, 
in Arden, separated silver halide emulsion 
from unprocessed photographic film waste 
obtained from the company's photo systems 
and electronics products department in Bre- 
vard. The dilute emulsion is returned to 
Brevard where it is processed into powder 
and sold to recyclers for silver recovery. 

Steel.—Florida Steel Co. operated the 
State's only steel mill in Charlotte. The 
facility is equipped with two electric arc 
18,000-kilovolt-ampere furnaces, one 12-1/2 
feet in diameter and the second 13-1/2 feet 
in diameter, and two 2-stand continuous 
casters that produce billets, reinforcing 
bars, hot-rolled bars, and bar-size light 
shapes. The facility has an annual billet 
capacity on a 120-hour-per-week schedule of 
200,000 net tons. 

Titanium.—Teledyne Allvac, a subsidiary 
of Teledyne Inc., produced various bar con- 


132 


figurations of nickel-based superalloy and 
titanium superalloys. The nickel super- 
alloys are used in parts fabrication for jet 
and gas turbine engines and chemical proc- 
essing plants and for sour gas deep-drilling 
applications. The titanium alloys are used 
primarily in the aerospace and biomedical 
industries. 

TN Mineral Officer, Bureau of Mines, Tuscaloosa, 
"Geologist, North Carolina Geological Survey Section, 


Raleigh, 
Rock Products. V. 88, No. 3, Mar. 1985, p. 51. 
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*[ndustrial Minerals (London). World of Minerals: USA. 
No. 212, May 1985, p. 13. 
5News and Observer (Raleigh). Brick Industries Her- 
—— Solid Base for Growth. July 21, 1985. 
(Dunn). Morganite on Rebound After 
Recent Firat, Oct. 25, 1985. 
5 Week. Foote Follows Lithco Hike. Jan. 13, 1986, 


iN (Gastonia). Lithco Sold to FMC for $150 Mil- 
lion. May 31, 1985. 
*Banner (Belmont). Belmont Abbey Gets Grant. June 5, 


1985. 
gue Creek News. Down But Not Out. Mar.-Apr. 1985, 


p. 2 

Daily N owe (Washington) TG to Close Plant, Another 
Will Open. MIS 81, 1985 

12News and Observer. NC Phosphate Merges With 
Biggest NC Rival. Oct. 25, 1985. 


Table 8.—Principal producers 


Commodity and company Address Type of activity County 
Aluminum, smelter: 
Aluminum Co. of America 1501 Alcoa Bldg. Plant Stanly. 
Pittsburgh, PA 15219 
Clays: 
Hammill Construction Co- Route 2, Box 33H Open pit mines and Cabarrus and Rowan 
Gold Hill, NC 28071 t. 
Pine Hall Brick & Pipe Co Box 11044 TRUM C PET Rockingham and 
Winston-Salem, NC 27105 Stokes. 
Virginia Solite Cord Box 27211 cc cc Rockingham and 
Richmond, VA 23261 Stanly. 
Feldspar: 

The Feldspar Corp.!!! Box 99 Open pit mines and Mitchell 

ipod Pine, NC 28771 plants. 

Indusmin Inc.. TUE. atc sas Do. 

Spruce Pin ce ce Pine, d 28777 
International Minerals & 157 Sand e Do. 
Chemical Corp.! (purchased Northbrook, TL 60062 
E by Unimin Corp. in 1985). 
Foote Mineral Co Box 792 E pit mine and Cleveland. 
Mountain, NC 28086 lant. 

Lithium a Corp. of America 449 North Cox Rd. oci mee 38383 Gaston. 
Inc. Gastonia, NC 28052 

Deneen Mica o Box 28 n pit mines Yancey. 

Micaville, NC 28755 ee 

Harris Mining Co.? (purchased Box 628 o EEE Avery. 
by Unimin Corp. in 1985). Spruce Pine, NC 28777 

Kings Mountain Mica Co. Inc.“ Box 709 F Cleveland. 
(name changed to KMG Kings Mountain, NC 28086 
Minerals Inc. in 1985). 

Olivine: 

International Minerals & Box 672 Open pit mine and Jackson and 
Chemical "PAS S ella by Spruce Pine, NC 28777 plant. Yancey. 
AIMCOR in 1 

Perlite (expanded): 
Carolina Perlite Co. Ine Box 741 Plant ________- Rowan. 
Hillside, NJ 07205 
SUE Box 48 Ope d Beauf 
Texasgulf Inc. |... n pit mine an ort. 
Pyrophyllite Aurora, NC 27806 plant. 
ite 
PYS endon Pyrophyllite Ine Box 306 Open pit mines and Alamance and 
AN. NC 28321 plant. Moore. 
Piedmont Minerals Co. Box 7247 Open pit mine and Orange. 
Hillsborough, NC 27407 plant. 
Standard Minerals Co. Ine Box 278 ic ea! |: ot c t Moore 
Robbins, NC 27325 
Sand and gravel 
(construction, 1984): 
Becker Sand & Gravel Co Box 848 Pits 1-2 Anson and Harnett. 
Cheraw, SC 29520 
W. R. Bonsal Co Box 38 ee |: SETETE Anson. 
Lilesville, NC 28091 

B. V. Hedrick Gravel and Sand Box 8 C Buncombe 

Co.! Lilesville, NC 28091 


See footnotes at end of table. 
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Table 8.—Principal producers —Continued 


Commodity and company Address Type of activity 
Stone: 
Martin Marietta Cor Box 30013 V!!! 
narum. NC 21622 
Nello L. Ter co Box 1131 DENEN. ce tt ae 
Durham, NC 27702 
Vulcan Materials Co., Mideast Box 4195 medi cti Saas 
Div. Winston-Salem, NC 27109 
Talc: 
Warner Cord Box 672 Underground mine 
Murphy, NC 28906 
vermiculite A 
One 62 Whittemore Ave. Plant 2222 2 
Cambridge, MA 02140 
1Also mica. 
2 Also feldspar. 
3 Also clays 
* Also 5 gypsum. 


5 Also sericite. 
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Cherokee. 


Guilford. 


Digitized by Google 


The Mineral Industry of 
North Dakota 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the North Dakota Geological 
Survey for collecting information on all nonfuel minerals. 


By Doss H. White, Jr.,! David W. Brekke, and Wanda J. West? 


North Dakota's nonfuel mineral produc- 
tion was valued at $24.2 million in 1985, an 
increase of $2.4 million over the value of 
production reported for 1984, but $1.2 mil- 
lion below the record high value reported 
for 1983. The State ranked 48th nationally 
in nonfuel mineral production, accounting 
for less than 196 of the U.S. total. Construc- 


tion sand and gravel continued to contrib- 
ute the greatest amount to the State's 
nonfuel mineral value, followed in order of 
value by lime, salt, clays, crushed stone, and 
peat. Sales increased for construction sand 
and gravel, salt, and peat and declined for 
lime and clays. Crushed stone production 
was reported for the first time since 1975. 


Table 1.—Nonfuel mineral production in North Dakota! 


1984 1985 
Mineral 
. - - - - - - - wuZ. Ie ee pol dS Ere NA $2 NA Br 
/ nani eee thousand short tona... 60 5,912 56 5, 
Sand and gravel ( 6 a EAE do... 6,426 11,851 *6,900 *18,800 
ined value of clays, peat, salt, and stone (crushed, 1985) — XX 4,529 XX 4,820 
TUA ounce uu ꝶmmn] K ] . Ee d ee eiE XX 21,794 XX 24,184 


Estimated. NA Not available. XX Not applicable. 


1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


Table 2.—Nonfuel minerals produced in 1984, by county: 


County 


See footnotes at end of table. 


Minerals produced in order of value 


Peat. 
Sand and gravel (construction), salt. 
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Table 2.—Nonfuel minerals produced in 1984, by county! —Continued 


County 


— =e = ao 2 of co om om qe =o om a Sp ae @ Ap —— X & —— — a @ p am om oc UP AD OF 4 a — = 


— — am ar «> om ar oc — oF ar — ar ar ar ar up — ur (UD — @ a UD €b AD amm um Cu» Ub GER a que Gu = 


— e- =e = = -— ae a ap oP a ow om am ow cm —— a= ow a= am om em a a= a om UD om @ oF 4m» Gu m & = 


Minerals produced in order of value 


Sand and gravel (construction). 


9 SSS SSS 


8 


Sand and gravel (construction), salt. 
Sand And gravel (construction). 


Sand and gravel (construction), clays. 
Sanc and gravel (construction). 


Lime. 
Sand and gravel (construction). 


os 


Lime, sand and favo (construction). 
Sand and gravel (construction). 


8 


SIPI 


Lime, sand and gravel (construction). 
Md vi gravel (construction). 


Salt, sand and gravel (construction). 
Gem stones. 


No production of nonfuel mineral commodities was reported for counties not listed. 


*Data not available by county for minerals listed. 


Table 3.—Indicators of North Dakota business activity 


1983" 1984 1985P 
Employment and labor force, annual average: 

900 ⁰ ͥͥddͥ ³A thousands. _ 681 687 685 
Total civilian labor force |... ~~~ do 319 327 886 
Unemployment .--—-.------------------------- ere m (Ld percent 5.6 5.1 5.9 
Employment (non agricultural): 

Mining 7)õöõöͤöä,svꝗ0—%b„̃] thousands. .. 7.0 1.5 6.9 
Nonmetallic minerals except fuel) do 4 4 4 
Coal mining? —— - - - - - - -- - Uca 88 do 1.2 1.3 1.4 
Oil and gas extraction ----——  — do- 5.4 5.8 5.1 

Manufacturing totaaaalall“.nnnnnnsss 2222 222l2- do 14.8 15.5 15.4 
Stone, clay, and glass produet LLL ccc c c2. do- 8 8 8 
Chemicals and allied product do 1 1 1 
Petroleum and coal produet I) da- 4 4 4 

Construction... imm. y A aene. do. ... 17.3 18.7 11.7 

Transportation and public utilitiee 222 2c cs do 16.1 16.4 16.4 

Wholesale and Jõö00ô⁰00ĩ˙ĩ.i¼ ÜůM mt . t do- 66.1 67.6 67.5 

Finance, insurance, real est att «„ do 12.0 12.2 12.4 

Bere o f ß rA cee tee do- 56.0 57.4 57.8 

Government and government enterprise do — 61.3 62.2 63.1 

J%%/ͤ;¹ e ] ?½ ðß yd y AL et do- 250.6 252.5 251.2 
Personal income: 

Diablo in ³ð / ⁵³ðZL ĩð v é millions $7,388 — $7,984 $8,255 

Per CODING ARMEN ³˙—⁰AQAaZàʃ—ͤ— —wh0r k y PICS DUNS $10,846 $11,629 $12,052 
Hours and earnings: 

otal average weekly hours, production workers 38.0 88.4 88.6 

Total average hourly earnings, production workers... ------ -------—— $7.7 $7.9 $8.1 


See footnotes at end of table. 
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Table 3.— Indicators of North Dakota business activity —Continued 
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1983" 1984 1985P 
Earnings by industry: 
Farm income ͥͥ%·¹öw ]oÜ¹.-w-. ͤm. 8 millions $21 $617 $655 
INNER ENN dulce eu LL QE E LE do- $4,793 $4,970 $5,089 
. 8 do- $203 $226 $216 
N COD meta Ue minerals except fuel do... $10 $11 dy 
Coal mining -~ -----—---------------------- -m do 2 $57 
Oil and gas extraction ~- —------------------------- do 142 3158 3141 
Manufacturing totallxE“eLxksssssssssssssss do- 298 $320 $333 
Sto 5 VVV vein AY. st s 
ne, clay, ( ³⁰ AAA o eee 
Chemical and allied , Lo oL RES da- $3 $3 
Co r EARUM ESO M 8 do- 6 $437 . $371 
Transportation and public utilities _....___.__._-.---------- do- 93 $542 $564 
Wholesale and retail trade do- 988 31,027 31,040 
nce, insurance, real estate do- 232 $249 $214 
E en DRE UE zo e DS p 
government enterprises — — —---------------- cus ; ; ; 
Construction activity: 
Number of private and public residential units authorized*_.______________ 4,392 8,185 2,641 
Value of nonresidential construction-ẽ „ millions 102.4 397.7 $88.1 
Mni of 5 awards |l a ces do. .-- 102.8 $119.6 $187.7 
ipments and masonry cement to wi 
thousand short tons 823 852 291 
Nonfuel mineral production value: 
Total crude mineral value ________.___-~_-~~~-~. 222 c2 l2l2- millions $25.4 $21.8 $24.2 
Value per CODItG 2 ã ²˙”’˙5 ]7]ri mmm md mt 8 $37 $35 
PPreliminary. ‘Revised. 
Job Service North Dakota. 
*Bureau of Economic Analysis, Regional Economic Measurement Division, U. S. 8 of Commerce. 
Lees than 1/2 unit. 
*1983 data based upon 16,000-place sample; 1984 and 1985 data based upon 17,000-place sample. 
5Has no cement producing plants. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines 


MILLION DOLLARS 


30 

20 

10 ` 
1977 


SAND & GRAVEL 


1980 


1985 


Figure 1.—Value of sand and gravel and total value of nonfuel mineral production in 


North Dakota. 
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Figure 2.— Principal mineral producing localities in North Dakota. 


Trends and Developments.—Controversy 
developed late in 1985 over the proposed 
sale of more than 1 million acres of mineral 
rights in North Dakota by the Farm Credit 
Services (FCS) of St. Paul, MN. The farm 
lending agency, financially strapped be- 
cause of bad loans caused by the poor farm 
economy, began to seek bids on the mineral 
rights in an overall attempt to get a higher 
return on its assets to meet liabilities. Since 
the 1980's, the agency had acquired the 
mineral rights through land foreclosures, 
and when tracts of land were resold, it had 
retained a 50% interest in the mineral 
estate. 

The North Dakota mineral rights were to 


be sold in a single block even though the 
State's Governor requested FCS to reconsid- 
er its proposal and to allow individual 
surface owners to submit bids for the miner- 
al rights on their own land. When the 
Governor's request was rejected, the North 
Dakota Board of University and School 
Lands, along with other entities, submitted 
bids to FCS for the mineral rights, but all 
bids were refused. 

In 1975, the North Dakota State Soil 
Conservation Committee was designated by 
the legislature to administer the Surface 
Mining Reports Law, which requires any 
person conducting surface mining oper- 
ations for minerals other than coal to com- 


THE MINERAL INDUSTRY OF NORTH DAKOTA 


ply with the reporting requirements of 
Chapter 38-16 (North Dakota Century 
Code). The law requires reports from any 
person conducting surface mining oper- 
ations for minerals, other than coal, who, 
within 1 calendar year, removes 10,000 
cubic yards or more of earthen material or 
products, including overburden, or affects 
one-half acre or more, in combined mining 
operations. Minerals included are cement 
rock, clays, gravel, limestone, manganese, 
molybdenum, peat, potash, pumicite, salt, 
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sand, scoria, sodium sulfate, stone, zeolite, 
or other noncoal minerals. The Surface 
Mining Reports Law also requires the State 
Soil Conservation Committee to prepare 
and transmit to local soil conservation dis- 
tricts a report giving information about 
surface mining operations and reclamation 
activities conducted during the preceding 
calendar year. A summary of mining activi- 
ties for the period 1983-85, based on data 
compiled under the Surface Mining cuin 
Law, is provided in table 4. 


Table 4.—North Dakota: Noncoal surface mining activities 


Number of mine operator 
Number of active pit 
disturbed 


Source: 
Minerals Other 


Employment.—In 1985, average annual 
employment in both the fuel and nonfuel 
sectors of the minerals industry totaled 
6,870—5,120 in petroleum and natural gas, 
1,870 in coal, and 380 in nonfuel mineral 
production. Employment in the nonfuel 
mining industry ranged from 200 in March 
to 530 in July and August. The 1985 average 
of 380 was down 40 from the 1984 average. 
Petroleum and natural gas employment 
was down nearly 600 jobs as the sagging 
world oil price forced many domestic pro- 
ducers to curtail activity. 

In Mercer County, construction employ- 
ment fell by 2,000 jobs, and the demand for 
construction mineral commodities decreas- 
ed significantly with the completion of the 
Great Plains coal gasification plant at 
Beulah.‘ 

Exploration Activities.—Mineral explo- 
ration during 1985 was slow. The North 
Dakota Geological Survey (NDGS) issued 
seven permits for coal exploration, and all 
were for extensions of existing mines. One 
company expressed interest in gold-bearing 
gravels in the Souris River Basin in north- 
central North Dakota.* 

Oil production in the State fell approxi- 
mately 1 million barrels from the record 
high of 52.6 million barrels produced in 
1984. The average number of oil rigs oper- 
ating in North Dakota during 1985 was 
approximately 38, with a low of about 25 in 


1988 1984 1985 

f:! 46 40 88 
Een I 8 128 158 107 
TENNIS ee ee! 442 462 870 
_thousand cubic Jr- 41 183 " 
orte etis aa: 2.752 3,980 2.974 
nt eas da- 93 104 83 


VV 1983, 1984, and 1985 issues of Surface Mining Report for 


March and April and a high of more than 50 
in November. In June, about 40 drilling rigs 
were operating, compared with 55 rigs in 
June of 1984. 

Legislation and Government Pro- 
grams.—During the 1985 legislative session, 
House bill 1569 was enacted, requiring the 
reclamation of sand and gravel mines open- 
ed after July 1, 1985. Under the new law, a 
mine operator must negotiate a written 
agreement with the landowner to restore 
the affected acreage, as nearly as possible, 
to the original condition within 1 year after 
the surface mining has been completed 
unless the land is to be used for another 


purpose. 

Other bills of interest to the North Dako- 
ta mineral industry, enacted during 1985, 
included the following: 

House bill 1899 required seismic compa- 
nies to plug drill holes and to notify the 
board of county commissioners when the 
hole is plugged. 

House bill 1470 provided for an exemp- 
tion to the coal severance tax for coal 
consumed for sugar refining or agricultural 


use. 

House bill 1544 established a fund to 
provide oil and gas reservoir data compiled 
by the State Industrial Commission to gov- 
ernment agencies and the general public. 

House bill 1600 exempted minerals in the 
earth from property taxes until the miner- 
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als are mined and are subject to the coal 
severance tax or oil and gas gross produc- 
tion tax. 

Senate bill 2254 allowed surface coal min- 
ing companies to mitigate adverse effects on 
significant cultural resource sites prior to 
permit approval, in accordance with plans 
approved by the superintendent of the State 
Historical Board. 

Senate bill 2449 allowed a 5% coal sever- 
ance tax reduction under certain circum- 
stances. 

House concurrent resolution 3024 author- 
ized the Board of University and School 
Lands to exchange State coal mineral inter- 
ests with Federal coal mineral interests. 

Several attempts to provide incentives to 
the oil and gas industry met with defeat in 
the legislature because of the lack of a two- 
thirds majority approval. The petroleum 
industry advocated broader and more mean- 
ingful tax relief, whereas the Governor 
supported relief only for successful wildcats. 

The NDGS, with offices on the University 
of North Dakota campus in Grand Forks, is 
the primary research agency in the State 
concerned with North Dakota's mineral 
resources. The NDGS, staffed by 12 geolo- 
gists and engineers, maintained a core and 
well cutting library and also regulated coal 
exploratory drilling, subsurface mining, nu- 
clear waste disposal, and geothermal re- 
source exploration. 

During 1985, work was ongoing to deter- 
mine the geology, depositional environ- 
ment, history, and subsurface stratigraphy 
distribution in the Williston Basin. Several 
studies on oil and gas reservoir characteris- 
tics and production were under way. Work 
on mapping the quality and quantity of 
North Dakota's ground water continued. 
Other programs were related to environ- 
mental concerns, paleontological studies, 
paleoclimatic investigations, and surface ge- 
ology of the State. NDGS initiated a new 
map compilation project based on an atlas 
approach to the geology of North Dakota. 
The map sheets will show surface and 
subsurface geology, subsurface stratigra- 
phy, mineral resources, and other specializ- 
ed topics at a scale of 1:250,000 and will 
cover an area of 1° of latitude by 1° of 
longitude. Results of several research proj- 
ects were published in 1985, including 
"Geology of Bottineau County," “Geology 
of McKenzie County," “Hydrology and 
Ground Water Resources of McKenzie 
County," and a new list of publications. The 
Core and Sample Library facility received 
480 visitors, mostly industry geologists, who 
examined and studied 23,455 feet of Willis- 
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ton Basin core. 

Several programs conducted by Federal 
agencies were related directly or indirectly 
to North Dakota's mineral industry. The 
U.S. Bureau of Mines is the Nation's princi- 
pal scientific engineering agency involved 
in minerals data collection and analysis and 
in the research and development of improv- 
ed, safe, and environmentally acceptable 
methods of mining and processing the min- 
erals required to support the Nation's econ- 
omy. During 1985, all North Dakota nonfuel 
mineral producers, except sand and gravel 
producers, were canvassed to develop base- 
line data on mineral production and value. 
This was part of an annual, nationwide 
program to track domestic mineral output 
and to identify trends in supply and de- 
mand and areas of potential research. 

The Bureau's Intermountain Field Oper- 
ations Center, Denver, CO, published Pre- 
liminary Mining Feasibility Study, Area A, 
Lignite Reserves in Roseglen Tract, Fort 
Berthold Indian Reservation, North Dako- 
ta," in February. 

The NDGS, under contract to the U.S. 
Bureau of Mines, produced a report titled 
"Types, Causes, and Effects of Instability 
Phenomena in Reclaimed Spoils at Two 
Surface Coal Mines in Western North Dako- 
ta." A second report consisting of append- 
ices and containing data on survey marker 
movements during spoils settlement from 
1977 through 1982 was also released. 

The Bureau funded the Mining and Min- 
eral Resources Research Institute at the 
University of North Dakota, Grand Forks, 
in fiscal year 1985. The funding was part of 
a program that provided funds for 31 insti- 
tutes in mining States around the United 
States. The funds assisted the institute's 
operations and research and its efforts to 
encourage the training of engineers and 
scientists in mineral-related disciplines. 

The U.S. Department of the Interior's 
Office of Surface Mining granted $430,000 
to the Reclamation Division of North Dako- 
ta's Public Service Commission. The grant 
was to provide funding for 18 mine inspec- 
tors, equipment, supplies, and travel for a 
12-month period beginning July 1, 1985.* 

The U.S. Department of the Interior gave 
North Dakota $515,000 “as compensation 
for fiscal impacts caused by the presence of 
certain tax-exempt lands within its bounda- 
ries." The payments are in addition to 
revenues from the sale of minerals, oil and 
gas leases, and other materials and prod- 
ucts derived from public lands that the 
Federal Government also shares with State 
governments.’ 
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REVIEW BY NONFUEL MINERAL COMMODITIES 


INDUSTRIAL MINERALS 


Clays.—North Dakota's clay production 
was below that of 1984. Hebron Brick Co., 
the State's only commercial clay producer, 
mined common clay near Hebron in Morton 
County in the southwestern part of the 
State. Output, from two pits developed in 
the White River Formation, was used in the 
manufacture of brick and tile. The compa- 
ny's Hebron plant has an annual capacity of 
approximately 20 million brick. 

The Benson County Highway Department 
also mined clay for road base and fill 
applications. 

A second commercial clay producer, U.S. 
Noonlite Ltd., closed in 1984. The company, 
also in Morton County, had been expanding 
a local clay to produce a lightweight aggre- 
gate for use in concrete and concrete block 
manufacture. 

Gem Stones.—Although there was no 
commercial gem mining reported in the 
State in 1985, both individuals and clubs 
collected gem and mineral specimens from 
several North Dakota locations. 

Lime.—Quicklime was produced by two 
companies in the eastern part of the State 
for use in sugar refining. American Crystal 
Sugar Co. operated plants at Drayton, Pem- 
bina County, and Hillsboro, Traill County. 
Minn-Dak Farmers Coop. operated a plant 
at Wahpeton, Richland County. Production 
and value dropped about 696 in 1985. Lime- 
Stone used in the manufacturing process 
was shipped in from out-of-State sources. 

About 106,000 tons of quicklime and 4,000 
tons of hydrated lime, all from domestic 
sources, were consumed in the State during 
the year. 

Peat.—One firm, Peat Products Co., har- 
vested reed-sedge peat from a bog in Bot- 
tineau County on the Canadian border. 
Sales of the material, marketed in both bulk 
and packaged form, increased 12% over the 
1984 level. 

Salt.—North Dakota's salt production 
was in the extreme western and southwest- 
ern part of the State by two firms that 
solution mined bedded salt of Permian and 
Mississippian age. Hardy Salt Co. produced 
evaporated salt from brines in Williams 
County, and Koch Exploration Co. produced 
brines in Bowman County. Production in- 
creased modestly during 1985. The salt was 
marketed for a variety of purposes that 
included food processing and water soften- 


ing; it was also used as an oil-well-drilling 
mud component. 

During 1985, Diamond Crystal Salt Co. of 
St. Clair, MI, purchased the Salt Div. of St. 
Louis-based Hardy Salt Co. for $9.5 million 
in cash while also assuming up to $2.4 mil- 
lion in liabilities. In addition to acquiring 
Hardy's evaporated salt plant at Willis- 
ton, Diamond Crystal also acquired a simi- 
lar Hardy plant in Manistee, MI, and distri- 
bution centers in Minnesota, Missouri, 
Ohio, Utah, and Wisconsin. 

Sand and Gravel (Construction).—Con- 
struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
even-numbered years only; therefore, this 
chapter contains only estimates for 1985. 
Data for odd-numbered years are based on 
annual company estimates made before 
yearend. 

Stone (Crushed).—Two companies proc- 
essed scoria (baked shale from the burning 
lignite beds) in Mercer County for road 
surfacing material. 

Sulfur (Recovered).—Elemental sulfur 
was produced during natural gas processing 
at five plants in Billings, McKenzie, and 
Williams Counties in the western part of 
the State and at a petroleum refinery in 
Morton County in the southern part of 
North Dakota. Sulfur sales, 109,000 metric 
tons valued at $6.1 million, were 3,000 tons 
less than 1984 sales. Total value increased 
$555,000. 

In December, a natural gas processing 
plant near Tioga, which recovers sulfur, 
exploded, killing one worker. The facility 
was not expected to resume operations until 
mid-1986.* 

Vermiculite (Exfoliated).—Robinson In- 
sulation Co., of Minot, sold bagged exfoli- 
ated vermiculite for insulation applications. 
The material was shipped in from the com- 
pany’s Great Falls, MT, plant. 


State Mineral Officer, Bureau of Mines, Tuscaloosa, 
North Dakota Geological Survey, Grand 
e CIR 
Editorial assistant, Bureau of Mines, Minneapolis, MN. 


*Job Service North Dakota. North Dakota—1984 Versus 
1985. North Dakota Labor Market Advisor, v. 2, No. 2, Feb. 


120 mm Ex 9 38, No. 5, 
ineering. Exploration 1985. V. o. 
May 1986, p. 
Leader (Washburn, ND). PSC Receives Reclamation 


E for Regulation. June 26, 1985. 
S. Department of the Interior News Release. Local 
P To D Payments for Tax- Exempt Fed- 
eral Lands. Sept. 23 
The Bismarck Tribune, Tioga Plant Won’t Reopen for 6 
Months. Dec. 24, 1985. 
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Table 5.—Principal producers 
Commodity and company . Address Type of activity 
Hebron Brick Co Hebron, ND 586338. Pit and plant 
American 88 101 North 3d St. Shaft kilns at beet 
Crystal Sugar * 
s mnn Jes Farmére Coop 5 Wahpeton, ND 58075 0 
ea 
Peat Products Co 821 4th St. Bog. 
E Bismarck, ND 58501 
Hardy Salt Co Drawer 449 Solids evaporated from 
St. Louis, MO 63166 brines. 
Koch Exploration COo . Box Brines ___...._-— 
Wichita, KS 67201 
Sand and gravel (construction, 1984): 
Badinger Sand & Gravel o Box 306 Pits and plants 
Dickinson, ND 58601 
Des Lacs Sand & Gravel Co Box 66 iO Se ee 
Des Lacs, ND 58733 
Earth Builders Ine Box 838 CC 
Bismark, ND 58501 
Fisher Sand & Gravel Co Box 1034 „ ek Bee ceases 
Dickinson, ND 58601 
Holen Construction l OOo Box 126 o 
McClusky, ND 58463 
Lindteigen Construction Co. Ine Turtle Lake, ND 58575. lo 
Northern Improvement Co Box 1 7 
ND 58501 
Schriock Construction Ine 8009 South acc ccr e 
Minot, ND 58701 
Stone (crushed): 
elm Bros 787 PE — nuc 
Mandan, ND 58554 
North American Coal Cor Box 299 Pit oe te ee t 
Beulah, ND 58523 
Sulfur (recovered): 
Chevron USA Ina ~~ __~_____ Box 1589 Plant 
Tulsa, OK 7410y— 
Koch Hydrocarbon CO0o 2256 7 ee 
Phillips Petrol Co N 1 Bin MES Plants 
ps Petroleum CO0o . Plants ~~ 
o 
Wostern Gas Processors Ltd |... 10701 Dr. Plant 
N enn, CO 80234 


The Mineral Industry of Ohio 


By L. J. Prosser, Jr.! 


The value of nonfuel mineral production duction. The $54 million gain in value in 
in Ohio in 1985 was about $607 million, the 1985 resulted primarily from generally im- 
highest total since 1979. Nationally, the proved economic conditions and increased 
State ranked 13th in value of mineral pro- demand from the construction industry. 


Table 1.—Nonfuel mineral production in Ohio! 


Mineral 
Masini thousand short to 
JJC ĩ ees Sr ERR ns... 
Poriand. e r adis P 
Gem stones___________________________________ 
| ^i ae ts es sen thousand short tons. — 
// lg S dm y do 
Salt e ERU E S RIPE do... 
Sand gra 
ION s he md La E do 
! ⁰ do 
Stone: 
ee NE ee Ree ⁵ðiy 8 do 
Dimension J3JJ%%GͥG⁵ͥ⁵kD: 8 do- 


1984 


1985 
Quantity Money 
sands) 


110 $10,412 
84,929 

2,114 10,581 
N 10 


3.661 
XX 1,541 
XX 607,127 


*Estimated. NA Not available. W Withheld to avoid disclosing company proprietary data; value included with 


"Combined value" figure. XX Not applicable. 


1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
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Table 2.—Nonfuel minerals produced in Ohio in 1984, by county! 


County Minerals produced in order of value 
Aloi enis See ³⁰j]wu... ee eo E Sand and gravel. 
JJ xu cuneis ( Hn :mpꝶm ea ee aks Sand and pev clays. 
Ashtabula —— p e EL Lime, sand and gravel. 
Athen o aaa ³˙¹ͥꝗ ccu 8 Sand and gravel. 
Augle —— —— oce hee LE Sand and gravel, clays. 
ef, JJ ĩͤ EP Sand and gravel. 
UIſßlk nnn Do. 
Champaign 2 o2 4l o LLL IZ Z ILI I ILI III and and gravel 
TTTC!öͤõͤͤ ĩðVuſſſ ͥ⁰d y E and gravel, peat. 
/ ³¹¹w⁵ꝛ A ͥ ⁰ͥꝙuikꝗ.t ß Sand and gravel. 
Clermont TERR 8 Do. 
Seh eme Sand and gravel, clays. 
f ea Rue nV EAR Salt, cla 
"rd hn ⁊ NNUS c j t 
rd COSI RO PORE ĩ ⁵ ⁵ ⁵ ⁵ ⁵ ⁵⁵ͤ—¶ͥbVÜEEů·... 8 Sand and, feel 
|» Pet CMM . 8 Lime, sand and gravel. 
1 ³⁰¹˙üAAA ⁰Ü.U A A E Sand and gravel. 
Fll!!l!l!.,l.,l.„„.„ Sand and gravel, clays. 
(; ³˙¹¹rͥʃ1. ͥ ⁰ͥydd ³ dd el Sand and gravel. 
C%Cͤ·;T ⅛ M ] ͤ⁰⁰yyꝙy)e CNN Do. 
e ß ß eS e E Cement, sand and gravel, clays. 
Hamilton: y ß a c LLL Sand and gravel. 
C1 Leon meu rad scs ⁰ AAA ³ 000k ⁊ͤ E EI Clays. 
// A 88 Sand and gravel. 
// es a E em a cs e Sand and gravel, clays. 
Hole ——— ⁰-i 6⅛ͤͤ LEM Clays, sand and gravel. 
Huron 2 ß e ee ed Mea Sand and gravel. 
Jatkoon o ee eae ue e E EIE Clays. 
. ⁰ ↄ ↄ ⁵ ⁵¼ . Sand and gravel. 
ü ³·Ü¹1¹·m ³⅛Vmwm yd 8 Salt, lime, sand and gravel. 
CCC ͤÜQà]3]à]3j2 %oꝛ ] d ͥͥAAaꝓa . cuiu OU anni ag d Cement, clays, sand and gravel. 
Lieki a a a 7⅛*˙ĩ00;. ð2 tn 8 Sand and gravel, clays. 
EE Se SENE EY ee EY ED NE 8 Sand and gravel, peat. 
; c eL Lu AC Sand and gravel, abrasives. 
QUIS ETE A AAA ͤ y 88 Cement, sand and gravel, clays. 
ze ß d LIE E LE Clays, sand and gravel. 
MAIN JJ m Ó——PMÉ— ——— I (— Rand and gravel, clays. 
„ ß PP and gravel. 
Mi ts CC page eta ae ee ae Do 
ontom — oon nene : 
§ö%Ü5ꝛ ̃ ꝗt ...... Lt Do. 
N /õſ ff ³oAAſſ AAA M E See eee Do. 
MEUM e ls cus ↄ ↄ d 8 Cement, sand and gravel, clays. 
UWE Se eet ee ai ee ec yy y Lime, gypsum. 
POUIGING = ³o¹iüꝛà• o ee ³ ³ -A ³ eee 88 Cement, clays. 
Olly 2.22 ³ ˙ ...!... ͤ .. TUR NN Sand and gravel, clays. 
Pickaway omnc ³ ¹ddàddu⅛ ͥyͥãæꝶ- Sand and gravel. 
|y: CERO dc PO . UREUR Do. 
Pora s re IO a ey x EE Do. 
Preblg:ccolnlllci ae a I E E Do. 
Pulham-a-o-2-2cc nce cu ed E ecc ĩð . iE Clays. 
lll; C LLL dL Sand and gravel, clays. 
HOM on nell. niu AN ³ MEE 8 Sand and gravel. 
Sahdusky me mmu e i 88 Lime. 
SOIUO So c (tU .A.... 8 Sand and gravel. 
Shelby 5 ZZV Es Et Do. 

i. NM HMM » ; ͥ⁰yddad x HEC Sand and gravel, cement, clays. 
Summib 222 ̃¼· é d eee Salt, sand and gravel. 
Ulf ³o r d EE E Sand and gravel. 

Tusar vad oo Se i ee i DE RU aree pud Ee uite Clays, sand and gravel. 
MAIORI dos f e c A Ea Sand and gravel. 
Uno Saat a Sea aa ð ⁵ĩ dTV 8 Ši Do. - i 
OYNG EE PANEN E eee ³ð ek ee ke t, sand and gravel. 
Williams Ec as a EET ERR N A te pee Sand and gravel, peat. 
e ß ie a ee eet Lime, sand and gravel, peat, clays. 
Undistributed* _________________________ ee . (erushed and dimension), gem 
nes. 


1No production of nonfuel mineral commodities was reported for counties not listed. 
Data not available by county for minerals listed. 
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Table 3.— Indicators of Ohio business activity 
1983' 1984 1985P 
— and labor force, annual average: 
toni — o. :, IDEE dui t i i thousands 10,788 10,740 10,744 
Total fal civilian labot f0fCB -— —— n ³»¹.¹ͥu. d ee do- 5, 100 5,089 5,180 
Unemploymennn!mmttttmt percent 12.2 9.4 8.9 
Employment (non agricultural): l 
Mining totalñll“ thousands 26.6 21.8 26.4 
Coal mining —— —— ß e ek Euri do- 11.1 11.7 10.9 
Oil and gas extractio/ - -- ----------------------- do- 11.2 11.7 11.0 
Manufacturing totalll!w““.N“WNc!d]d]!m!W!]l 222222222 222222- M 1,066.0 1,127.0 1,128.1 
Primary metal industries do 104.1 108.9 102.7 
Stone, clay, and glass products „ do- 52.1 52.5 50.4 
Chemicals and produetſuuk a do. ..- 63.4 62.7 62.4 
Petroleum and coal products? ______________________ do 9.0 8.9 9.3 
Construction ĩ˙ r ð ß Rt e iL wig do- 180.8 144.8 154.1 
Transportation and ex utilities do.. 198.5 203.9 202.5 
Wholesale and retail trade do 933.5 984.7 1,086.8 
Finance, insurance, at "oc Sd cs a aes SS do 207.8 211.5 218.8 
VEO oni oe hs a . e Ee n E ee do- 873.8 905.2 958.8 
Government and government enterprises do- 656.1 655.2 664.7 
17. ³Ü¹1mꝛ do... 4,092.5 42602 4,878.6 
Personal income: 
otal ae a ns Sk Bo i eS millions. . $128,610 $184,489 $142,110 
Per Capita sco : ee A 8 811,512 $12,517 $18,226 
urs 
Total average v weekly hours, production workerer sss i 1 "Y 2 
Total average hourly earnings, production workers -- —— $10.6 $11.0 11.4 
B ee eee S 8 $10.6 $11.3 11.6 
Earnings by industry: 
Farm neee hee millions $11 $979 $149 
Nonfarm MEME I . o --- „544 $97,069 $103,297 
eae PRIN teak Sa y TY GON eas $1,045 $1,179 $1,104 
Nonmetallic minerals except fuela_ __.__..._---------- do- 398 3112 117 
öõ˙Ü5Ü; ¼ 0r my e eu i do— 64 2531 18 
Oil and gas extraction „«4„ͤ4„„4„„„6„c„vS do— 1 8472 
Manufe pos (ee eRe ⁰ Se EPO reece SRP ep do. _ $30,149 883,425 $35,068 
metal pe E NEEE A Rn ðͤ Sia ent es do- $3,588 $3,971 11525 
Stone, clay, and produs es E E E E S 8 do... $1,402 1,485 1,529 
and pine rod )) 8 do ..- $2,018 085 $2,194 
Tonem and coal eben Fey Cae nn Ee ae ke do... $414 $485 $480 
% ( 8 do- $4,259 15 | 058 
Transportation and public utilities do- $5,985 459 578 
Wholesale and MINN as i ee do- $18,985 315,148 816, 232 
Finance, insurance, real estate _________________--_---_ do... $4,201 $4,399 $5,012 
Servicio. o ce nu e EE eee ee do... $16,928 18,820 11 22 
Government and government enterprises do... $11,619 12,459 18,282 
Construction activity: 
Number of private and public residential units authorized 26,741 80,072 38,024 
Value of nonresidential construction*___§_§_________________ millions. .. 22, 086.5 975563 uox 
Value of State road contract awards! do... $548.0 E 3 
Shipments of portland and masonry cement to and within the State 
thousand short tons 2,427 2,736 2,781 
Nonfuel mineral production value: 
Total crude mineral value |... -------------------—— millions $479.1 $552.9 $607.1 
Wust eh deas LE $45 $51 $57 


3 U.S. Department of Labor; totals may not add because of inclusion of data from other 
Bureau of Economic Analysis, Regional Economic Measurement Division, U. S. Department of Commerce. 


*Data may not add to totals shown because of independent roun 


ding. 
*1983 data based upon 16,000-place sample; 1984 and 1985 data based upon 17,000-place sample. 
S. Department of Gommerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 


Sources: U 
U.S. Bureau of Mines. 
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Figure 1.—Value of sand and gravel and stone and total value of nonfuel mineral 
production in Ohio. | 


Legislation and Government  Pro- 
grams.—In November, Ohio voters approv- 
ed a $100 million referendum for research 
on clean coal technologies. The funds were 
expected to be awarded to individuals, busi- 
nesses, or institutions for research and de- 
velopment to promote the use of Ohio coal. 
Coal producers in the State have been 
losing markets because of the higher sulfur 
content of the coal. Coalbeds in Illinois, 
Indiana, western Kentucky, and Ohio were 
among the highest in sulfur content and 
accounted for 20% of U.S. coal production. 
These same States also emitted about 6.7 
million short tons of sulfur dioxide (SO) or 
25% of the national total. The average 
sulfur content of Ohio's coalbeds was 3.0% 
based on analysis of about 4,700 samples.* 

An estimated 10,000 to 30,000 jobs would 
be lost in high-sulfur coal mining States if 
utilities began purchasing or switching to 
lower sulfur coal. The employment losses 
were expected to be concentrated in the 
Midwest, especially Illinois and Ohio.“ 

The Ohio Division of Geological Survey 
(DGS) continued a core drilling program in 
northwestern Ohio. The objective of the 
drilling program was to evaluate the poten- 
tial for sulfide mineralization and to inves- 
tigate Precambrian basement geology. One 
drill hole penetrated the Precambrian base- 


ment at a depth of 2,870 feet providing the 
longest continuous core ever drilled in the 
State.* Geophysical logs were completed for 
the hole to obtain information on oil and 


Also during the year, a report on the sand 
and gravel resources of Ashtabula County 
was published. The report provides detailed 
information on the distribution of deposits 
in the county for use by explorationists and 
local land use planners.’ 

The DGS continued publication of a quar- 
terly newsletter, "Ohio Geology." A com- 
plete description, including location by 
county of the State's limestone and dolo- 
mite deposits, was contained in the fall 1985 
newsletter.’ 

Ohio State University’s Mining and Min- 
eral Resources and Research Institute 
received a $147,000 grant from the U.S. 
Bureau of Mines under Public Law 98-409. 
Ohio State was also an affiliate of the 
University of Missouri at Rolla, one of the 
five generic mineral technology centers in 
the United States with expertise in the area 
of pyrometallurgy. 

The U.S. Forest Service completed a draft 
land and resource management plan and 
environmental impact statement for Wayne 
National Forest; these were expected to be 
released for comment in 1986. 
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Figure 2.—Principal mineral producing localities in Ohio. 
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REVIEW BY NONFUEL MINERAL COMMODITIES 


INDUSTRIAL MINERALS 


In this section, nonfuel mineral commodi- 
ties identified in table 1 along with some of 
the commodities processed or manufactured 
in Ohio are discussed. Processed commodi- 
ties include graphite manufactures, iron 
oxide pigments (finished), iron and steel 
slag, sulfur (recovered), sulfuric acid, talc 
(ground), and vermiculite (exfoliated), and 
had a combined value of about $52 million. 
Cement and lime data are also presented in 
table 1. 

Abrasives (Natural).—Cleveland Quar- 
ries Co. produced grindstones as a coproduct 
of its dimension sandstone quarrying oper- 
ation in South Amherst, Lorain County. 
The 9396 silica sandstone was selectively 
quarried and sold to grinding wheel manu- 
facturers throughout the United States. 

Cement. —Shipments of portland cement 
increased to nearly 1.8 million short tons, 
the highest level since 1979. Strong demand 
from the construction industry along with 
settlement of a strike at General Portland 
Inc.’s Paulding plant that shut down pro- 
duction for 6 months in 1984 resulted in an 
approximate 250,000-ton gain in output in 
1985. Ohio’s six cement plants operated at 
nearly 90% capacity in 1985, based on a 
reported annual capacity of almost 2 mil- 
lion tons; nationally, the utilization rate 
was about 77%. Masonry cement was also 
manufactured at four of the State’s six 
plants. 


Table 4.—Ohio: Masonry cement salient 
statistics 


(Short tons unless otherwise specified) 


1984 1985 
Number Ead active plants 4 4 
Production 103,021 113,369 
Shi siens from mills: 
üty ecce 101,211 110,329 
ale „091, 827 $10,411,783 
Stocks at mills, Dec. 31 28,262 26,302 


Table 5.—Ohio: Portland cement salient 
statistics 


(Short tons unless otherwise specified) 


1984 1985 
Number of active plants 6 6 
Production 1.508, 037 1,731,689 
Shipments from mills: 
mr FF 1.525, 326 1,769,119 
ee ee E $69,809,563 $84,928,686 
Stocks at mills, Dec. 31 244,111 213,287 


Clays.—In 1985, Ohio produced about 2.1 
million short tons of clays; about 90% was 
common clay, and 10%, fire clay. The State 
ranked sixth nationally in clay production. 
Since 1982, output of clay has increased 
about 663,000 tons. The 3 consecutive years 
of improved production paralleled upward 
trends in the State’s construction industry. 
The State’s 16 fire clay producers reported a 
decline in output of about 20% because of 
depressed conditions in the steel and re- 
lated industries. 

Gypsum.—Celotex Corp., a subsidiary of 
Jim Walter Corp., mined crude gypsum at 
an open pit mine in Ottawa County. Celotex 
also calcined gypsum at the same site for 
wallboard manufacture. National Gypsum 
Co. and USG Corp. also manufactured wall- 
board but obtained gypsum from out-of- 
State sources. Combined, the three compa- 
nies calcined about 430,000 short tons of 
gypsum valued at about $10 million. 

Lime.—Ohio again ranked first national- 
ly in lime production despite a 7% decline 
in output. Reliant on the steel industry for a 
majority of their sales, Ohio’s lime produc- 
ers continued to lose sales in that market, 
particularly to steelmakers with basic oxy- 
gen furnaces (BOF). 

Lime production in Ohio had dropped at a 
greater rate than that nationally when 
comparing the totals of 1979 and 1985. Both 
Ohio and U.S. steelmakers reported produc- 
tion decreases of approximately 35% since 


Table 6.—Ohio: Lime sold or used by producers, by use 


Use 


Steel, basic oxygen furnacde 


Steel, electio o os ee 
Sewage e ß RD LEE C 
Others o ovo e ein dene e D Lue 

Tial coto rucremecco a tri ⁵ð v ⁵ĩð21ͥ 8 


1984 1985 
tity Value Quantity Value 
(short (thou- (short (thou- 
tons) ) tons) sands) 
ze 960,929 $46,366 869,438 $41,450 
— 7,886 2,266 W 
Ens 19,169 86 43,194 2,304 
ne 880,816 88,457 817, 077 84,388 
ae. 1,858,800 87,951 1,729,709 84,142 


W Withheld to avoid disclosing company proprietary data; included with “Other.” 


‘Includes acid water neutralization 


ture; calcium carbide; finishing lime; glass; ladle desulfurization e 


; agriculture 
magnesia from seawater or brine (1984); mason's lime (1984); magnesium; other chemical and industrial uses; paper 


pulp; refractories; road 
gases (1984); and use indicated by symbol W. 


stabilization; sand-lime brick (1984); steel, open-hearth; sugar refining; sulfur removal 


m stack 
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1979; however, Ohio's lime production de- 
clined 5096 while the U.S. total dropped by 
only 2596. Also, for the same period, Ohio 
lime sold for use in BOF steelmaking de- 
creased by 55%; in the United States, by 
42%. 

Peat.—Peat was produced by seven com- 
panies in Ohio and sold primarily for agri- 
cultural and horticultural uses. 

Salt.—Ohio ranked fourth and produced 
about 12% of the Nation’s salt in 1985. 
Production increased significantly because 
of demand for rock salt used to melt ice and 
snow. 

Sand and Gravel.—Construction.—Con- 
struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
even-numbered years only; therefore, this 
chapter contains only estimates for 1985. 
Data for odd-numbered years are based on 
annual company estimates made before 
yearend. 

Estimated production of 33 million short 
tons was the highest output since 1980. 
Increased output resulted from demand 
from the construction ind 

Industrial.—Ohio's output of 1.8 million 
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Short tons of industrial sand and gravel 
ranked the State seventh nationally. In 
1985, 7 companies at 10 sites produced 
industrial sand and gravel from crushed 
stone and conglomerate. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; the 1984 chapter gave estimates. 
Data for even-numbered years are based on 
annual company estimates made before 
yearend. 

Crushed.—Production of 38 million short 
tons of crushed stone was about the same as 
that of 1984. About 35 million tons of 
crushed limestone, 3 million tons of crushed 
dolomite, and less than 100,000 tons of 
crushed sandstone and quartzite were pro- 
duced at the State's 113 quarries. Leading 
counties in production, in descending order 
of tonnage, were Erie, Sandusky, Franklin, 
and Wyandot. The State's top 7 producing 
companies, as listed in table 8, accounted 
for more than 5096 of the State's total 
output from 31 quarries. The average price 
per ton for crushed stone was $3.56 f. o. b. 
plant; about $0.50 per ton less than the U.S. 
average price. 


Table 7.—Ohio: Crushed stone! sold or used by producers in 1985, by use 
(Thousand short tons and thousand dollars) 


te (＋ 1-1/2 inch): 


Bituminous aggregate, coarse 


See footnotes at end of table. 


CCC 


Quantity Value 
JJ ĩðͤ REA 4.112 13,400 
ec i E dera 8 646 2,633 
per a iat ie E ROUEN: 356 996 
J aia PUPPI RUNE 2,712 9,160 
323 8 2,244 8,309 
EOM 8 995 4,577 
ij ou ĩ ] 8 783 2,856 
322 8 848 1,238 
dew edu mop P P eee ee 862 1,191 
AD M LL e 200 554 
— en E Sica Te ee 4,280 15,670 
RRR ay Aneel par et 86 3,520 12,820 
7 w E 2,015 7,067 
pd Hec REOR PRIN 884 1,552 
ROUND Ba th 8 1,189 4,958 
%%% 8 5 22 
%))%%ô»Cͤͥͤ ⁵⁵⁵(———8 W 100 
JJ ³ĩðWss ae ee Ia 2,062 6,895 
atts tava ates T a 620 2,092 
Pm oC m W 1,775 
San ERROREM 696 2,587 
n VV 92 W 
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Table 7.—Ohio: Crushed stone’ sold or used by producers in 1985, by use —Continued 
(Thousand short tons and thousand dollars) 


Use 


Quantity Value 
C6!!! IL LU ATE 184 1,710 
C1100 a Re ce ere 15 228 
J Oc 742 2,799 
MOT HERFORD . CO HI NS 9,749 31,860 
Ses Sete E „ 598,310 186,544 


W Withheld to avoid disclosing company proprietary data; included with “Other miscellaneous." 


Includes dolomite, limestone, quartzite, and 
Incl and exposed 


fine aggregate, and stone used for other construction and maintenance 


Purposes. 
Includes mine dusting or acid water treatment, asphalt fillers or extenders, whiting or whiting substitute, other 


uses, and uses indicated by 


7575 f 


Data do not add to total shown because of independent 


Dimension. —Output of dimension stone 
increased from 37,000 short tons (500,000 
cubic feet) to 53,000 short tons (715,000 
cubic feet) Most of the production was 
dimension sandstone from 18 of the State's 
15 dimension stone operations; dimension 
limestone was quarried at two sites. 


METALS 


In this section, processed and manufac- 
tured metals are discussed. No metals are 
mined in Ohio. 

Aluminum.—Nationall, Ohio ranked 
fifth in production of primary aluminum. 
The State's sole producer, Ormet Corp., 
manufactured aluminum sheet and plate at 
its Hannibal facilities. Alumina was pro- 
duced at its Burnside, LA, refinery. The six- 
potline, 270,000-short-ton-per-year plant 
was operated at full capacity during the 
year.’ 

At yearend, Ormet closed the Burnside 
refinery and announced plans to purchase 
alumina on the spot market. The firm also 
contended that production costs must be 
reduced by $0.06 to $0.07 per pound for the 
company to remain competitive in the 
world marketplace. Late in the year, Ormet 
officials said the firm must cut about $35 
million, one-tenth of its annual budget, 
from payroll, electricity, and purchasing of 
alumina. Ormet annually purchases 4.4 mil- 
lion megawatt hours of electricity from 
Ohio Power Co.’s Krammer plant in Mar- 
shall County, WV.* Ormet’s 3-year contract 
with its 1,500 union employees, who earn 
about $23 per hour in wages and benefits, 
expires May 31, 1986. 


Iron and Steel.—Ohio's iron and steel 
producers reported small declines in output, 
similar to those reported nationally. The 
State again ranked second in the United 
States in production of pig iron—9.3 million 
short tons—and steel, 14.1 million tons. 

Despite the stagnant to depressed condi- 
tions in the U.S. steel industry, openings 
and expansions were reported in Ohio. Dur- 
ing the year, production of special quality 
Steel began by The Timken Co. at its $500 
million Faircrest plant in Canton. The 
plant, with an annual capacity of 500,000 
tons, was equipped with a 160-ton electric 
arc furnace and automated for high produc- 
tivity. Demand for corrosion-resistant steel 
by the automobile and appliance industries 
resulted in three producers constructing 
new electrogalvanizing lines in Ohio; com- 
bined annual capacity of the three lines 
when completed was expected to be about 
1.8 million tons. 

The U.S. Department of Energy awarded 
a $2.6 million, 2-year contract to Armco Inc. 
and Westinghouse Electric Corp. for the 
joint development of a process to contin- 
uously cast thin steel strip. Technology to 
produce thinner steel strips or slags was 
expected to result in lower energy, labor, 
and equipment costs. As cast, the strip is 
to be no more than 0.125-inch thick and 
suitable for cold rolling to less than 0.08- 
inch. The joint Armco-Westinghouse re- 
search project will be carried out at Armco's 
Middletown, OH, works. 

Ferroalloys.—Ohio ranked first national- 
ly in ferroalloy shipments. The State's six 
plants produced about 325,000 short tons of 
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ferroalloys valued at $190 million and 
accounted for nearly 3596 of the U.S. total 
output. Continued weak demand by the U.S. 
steel industry resulted in poor market con- 
ditions for ferroalloy producers. Ferroalloy 
shipments in Ohio declined by about 87,000 
short tons compared with the 1984 total; the 
State's steel production dropped by about 
1.4 million tons during the same period. 
During the year, Ohio Ferro-Alloys Corp. 
closed its Powhatan Point silicon metal 
plant and decided to produce all its silicon 
metal at its Montgomery, AL, operation. In 
1984, Ohio Ferro-Alloys closed its Philo 
ferrosilicon plant. Globe Metallurgical Inc. 
was reportedly considering ceasing produc- 
tion of ferrochromium at its Beverly plant. 
Satra Concentrates Inc., Steubenville, 
processed ferrochrome slags purchased 
from Satralloy Inc., which shut down pro- 
duction in 1982. Satra expected to process 
about 175,000 tons of charge chrome slags 
and 1 million tons of low-carbon ferro- 
chromium slags in the next 5 years to 
recover 1,400 tons of charge chrome and 
4,000 tons of low-carbon ferrochromium. 
Titanium.—The TIMET Div. of Titanium 
Metals Corp. of America (TMCA) and RMI 
Co., the Nation’s two leading integrated 
producers of the metal, produced titanium 
mill products at their Ohio facilities. 
TIMET's sponge and ingot capacities were 
14,000 short tons and 17,000 tons, respec- 
tively, whereas RMI’s sponge and ingot 
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capacities were 9,500 tons and 18,000 tons, 
respectively. Their combined ingot capaci- 
ties represented 5096 of the U.S. total. 

RMI in Niles, built a $4 million welded- 
tube mill with an annual capacity of 1 
million pounds. The expansion in tube prod- 
ucts was aimed at marketing titanium mill 
products for nonaerospace applications such 
as heat exchangers, water desalination 
equipment, and chemical processing sys- 
tems. 

Negotiations that began in December 
1984 for leveraged buyout of the TIMET 
Div. of TMCA by a TIMET management 
group were terminated in 1985. Financing 
for the deal apparently fell through partly 
because sales volume and profit projections 
were lower than originally anticipated by 
the prospective buyers. 


1State Mineral Officer, Bureau of Mines, Pittsburgh, 


A. 
ga MR R DE and F. H. York. The Reserve Base of 
c 8680. 1978 5 Content — The Eastern States. Bu- 
Mines IC 1975, 537 pp. 


SRigser, M. L. Sand and Gravel Resources of Ashtabula 
County, Ohio. OH Div. Geol. Surv., RI 128, 1985. 

dod, more information contact the Ohio Department of 
Natural Resources, Division of Geological 
rary Square; Columbus, OH 48224; irons do 266. 


!.. AE 98, No. 238, Dec. 12, 1985, 
P: $ jones, C. The Intelligencer (Wheeling, WV). P. 1. 


Table 8.—Principal producers 
Commodity and company Address Type of activity County 
dear Co.! Quarry Rd Quarry and plant Lorain 
POTES NEUE Amherst, OH 44001 j l 
Cement: 
General Portland Inc. Box 1019 Plant Paulding. 
Fort ae IN 46801 
SME Cement Ine Box Plants Lucas, Muskin 
nnnm PA 15401 gum, k. 
Southwestern Portland Cement Box Plant Greene. 
Falrtern, OH 45324 
Belden Brick Co Box 910 „ Tuscarawas. 
Hydraulic Prees Brick Co „ Pit Cuyahoga. 
mE Independence, OH 44131 MMC 
Crescent Brick Co. Ine 50 Portsmouth Rd., Box 368 Pils eccna Jackson. 
Oak Hill, OH 45656 
"Crude: 
Celotex Corp. _._________ 820 South W Pit and plant Ottawa. 
Cincinnati, O 46215 
National Gypsum Co 1901 Henderson Dr. Plant Lorain. 
Lorain, OH 44052 
USG Cord Gypsum, OH 43433 -2.2.do ...--- Ottawa. 


See footnotes at end of table. 
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Table 8.— Principal producers —Continued 


Commodity and company Address Type of activity County 
Lime: 
Huron Lime 0o Box S Meeker Quarry and plant Erie. 
uron, 
Martin Marietta Cors 155 Lime Rd. 3 Seat Sandusky. 
Woodsville, OH 43469 
Ohio Lime o 128 East Mai Quarries and Do. 
Woodsville, OH 43469 plants. 
LTV Steel Cork Box 6778, Room 1629 Plant Lake. 
Republic Bldg. 
p Cleveland, OH 44101 
eat: 
Sphagnum Moss Peat Farm 9797 Thompson Rd., Route! Bog Champaign 
West Liberty, OH 48357 "n 
Weaver s Lawn & Garden Products Box 333 Bog Logan. 
Säi: Bowling Green, OH 43402 
Diamond Crystal Salt Co Box 149 Well and plant Summit. 
| 2065 Manchester 
In nal Salt Co 2400 Shi e Chana l Und d Cuyah 
ternatio tOo sss ips e ndergroun oga. 
Cleveland, OH 44101 mine and plant. 
Morton Thiokol Inc., Morton Salt Div Box 390 Underground Lake and Wayne 
Painesville, OH 44077 mine, wells, 
plant. 
Sand and gravel: 
Construction: 
American Aggregates Corn Drawer 160, Garst Ave. Pits and plants Butler, Cham- 
Greenville, OH 45331 (13 operations). Clark, 
Greene, Hamil- 
ton, Montgom- 
ery, Warren. 
Dravo Cort 5253 Wooster Rd. Pits and plants Butler, Hamilton, 
— Cincinnati, OH 45226 (8 operations). igs, Warren. 
Best Silica Sand o Box 87, Cau ica Quarries and mill Geauga. 
on, 
Central Silica Co 806 Market St. icc MD eec: Knox and Perry 
Zanesville, OH 48701 
Stone: 
Vi american Aggregates Co Drewer 160, Garst A Quarries and Clark, Darke, Del 
erican RS wer 160, ve. es an , Del- 
id Greenville, OH 45331 plants. aware, Fayette, 
Greene, Mont- 
gomery, War- 
ren. 
The France Stone Co! Box 1928, 1800 Toledo Trust Quarries and plant Lucas, Seneca, 
— ence — W 
e ries .. ; and p . 
Ma Stone Co Bc Ha aad Quarries and plant L Otta 
ume Stone Co x and p ucas, wa, 
Maumee, OH 48537 wore ing, Van 
National Lime & Stone Co First National Bank Bldg. Quarries and Allen, Auglaize, 
Findlay, OH 45840 plants. Crawford, Dela- 
ware, Han 
Marion, Put- 
nam, Wyandot. 
Sandusky Crushed Stone Co. Inc Box 527 Quarry and plant 
Wagner Quarries Co_ 4208 Milan Rd. Quarries and plant Do 
r Quarries Co an ; 
Sandusky, OH 44870 " 
Dimension: 
Briar Hill Stone o Box 148, State Route 520 ies and n, 
Glenmont, OH 44628 plant. Holmes, Knox. 
Waller Bros. Stone Quarry Co- 134 County Rd. we OO Pu i 
McDermont, OH 45652 
1 Also dimension stone. 
3Also common clays. 


Also calcined gypsum. 


The Mineral Industry of 
Oklahoma 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Oklahoma Geological Survey 
for collecting information on all nonfuel minerals. 


By Lorraine B. Burgin! 


The value of nonfuel minerals in Oklaho- 
ma rose to $252 million in 1985. Construc- 
tion materials represented most of the out- 
put value with crushed stone, portland ce- 
ment, construction sand and gravel, and 
gypsum the leading commodities, followed 
by industrial sand and gravel, iodine, lime, 
masonry cement, clays, and feldspar. Of the 


minerals surveyed, the value of production 
increased in feldspar, iodine, lime, construc- 
tion and industrial sand and gravel, crush- 
ed and dimension stone, and tripoli; de- 
clines were posted for masonry and port- 
land cement, clays, gypsum, pumice, and 
salt. 


Table 1.—Nonfuel mineral production in Oklahoma! 


1984 1985 
Mineral ; Value i Value 
Quantity (thousands) Quantity (thousands) 
Cement: 
Masonry ------------------ thousand short tons... 49 506 43 $2,854 
Portland -oceneni AAA rl lucis do 1,732 84,701 1,589 12,583 
J Kd ( do- 979 2,498 997 2,988 
Gem stonessss l2 c L22222222222222-2 NA 2 NA 2 
ETE TETUER KV 8 thousand short tons 1,549 18,485 1,595 12,548 
Sand and gravel (construction) __ __._______..__-~_ do- 10,984 26,582 12,600 32,300 
Crushed CERTE 8 do... €25,500 €86,000 31,178 98,811 
Dimension ns do... *12 677 1 836 
Combined value of feldspar, iodine, lime, pumice, salt, sand and 
gravel (industrial), and tripoli ~- -- - --------------—- XX 28,187 XX 29,335 
|| j| —— ————— XX 245,182 Xx 251,607 
*Estimated. NA Not available. XX Not applicable. 


1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
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Table 2.—Nonfuel minerals produced in Oklahoma in 1984, by county! 


County Minerals produced in order of value 

!A ͥͥ ³o//// ͥ ] ] Ad Sand and gravel, pumice 
Bo )) 8 d gravel. 

PYRÜ Idee oin eaa ee ene mE . urn a ee EE Sand and gra 
Cdd o ] Ü³³ b; EE E LIE t LEE sand and gravel 
CaDnadiih. nunc Ehe Se cuu ele Sand and gravel, clays. 
Carer MEE and gra 
P» cnm oae xum aee RE CIE Do. 
... ñĩ² hmm uuu eee eee oe 88 Do. 
COmanché uuu iem ͤ eee 88 : 
„ ß ß LE e Sand e 
e e SUD ES EE ys, and gravel 
Cür oo ĩ2WAAſſ ⁰ͥ⁰ꝙ» ee eee cL Pee Sand and gravel, clays. 
Delaware. ooo . e aR ee and gravel 
Garfield 2.55 ] ꝛ eee y Do. 
i p a D E Do. 
ind ————Á——————MÀ Do. T 

OR cse c uL LE t a ter Clays, sand gravel 
Harperr_____________________________________-__- Sand and 

% 8 gra 

ff.:. nudus dk eee Gypsum, and gravel 
Johnson ß ee er ore etu Seep Ee Sand and gravel. 
BAY NES eee ew eee d Do. 
Kingfisher occ A ; Sand and gravel, iodine. 

, ß eee oe eke eee ere and gravel. 
Lincoli. a . x gu ey Stee 950 
LOVE. nau nuum ⁰ d ¼ↄ E E Do. 
%% , re eee Do. 
McCurtain 22 oo oco cee ee eee eee ewe ee Do. dii i 
MAyOS. see ee ee ee Cement, clays, san gravel. 
II ee eee ͥꝗqgeg eee y e ee Sand and gravel. 
WB OG OO . ei Se cs ee eee eee EE Feldspar, sand and gravel 
Oklahoma. 6 oo i i a ee oe eet greci Sand and gravel, clays. 
Olita ou nne hause eee eee ee oe ee E Tripoli, gravel 
A Lese uuu eet ee ee Sand gra 
PAYDO. 22 oe oe ee AAA Do 
e ) p eee i 
Pontotoc -~ nu uuu = = = — = =- — = — =- = = y === Cement, sand and gravel, clays. 
Pottawatomie _ ~- - -—- - -- ----------------—-—-—-------——— Sand and gravel. 
Pushmatahé ³⁰˙¹- ⅛o˙ m I a Do. 
SI ³⁰³·¹w-w-m- ²w ee ee ee Do 
7%/%õö%ͤ ]]]. e-; CORRER Cement, 
!!!!! HEINE Clays, sand and gravel. 
SOGU0VON oun ou ⅛ vKkkßß eee eee ae EE LS Lime, sane and gravel. 
re 1 ge ae ³AA ⁰t da e die E Sand gra 
ORAS 2 ot EE E ee eee eee t TES Do. 
III ee eee See T S Do. 
— — — — De 

f occae ee eee see eee ; 
z D ee eee eee Do. 
%%% ⅛³ 00m emu ue iac ec eo eee s rci E Qr Do 
Woodward . - - - - - 2222222222222 2222222-.2222222-2-- Iodine, sand and gravel, gypsum 
Undistributed? |... -- - ---------------------------- e, gem stones. 


No production of nonfuel mineral commodities was reported for counties not listed. 
*Data not available by county for minerals listed. 
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Table 3.— Indicators of Oklahoma business activity 


1983" 1984 1985" 


Employment and labor force, annual average: 


))) i a AEE a thousands 3,811 8,810 8,801 
Total civilian labor force... 22222 «„ o- 1,552 1,556 1,573 
Unemployment --—---------------------------—-—— percent 9.0 7.0 7.1 
Employment (non agricultural). 
i JJ)7ͤ.õĩ¹tb . a ee thousands 77.7 72.0 66.8 
and gas extraction P - - "— do... 74.7 69.0 83.3 
Manufacturing total... do. ... 166.2 175.0 172.4 
Primary metal industrie22Lsssss -- MTM 8.9 4.3 4.2 
Stone, clay, and glass products |... --------------- do.. 10.9 11.1 11.0 
and allied products PEOS 3.5 8.5 8.1 
Petroleum and coal produetkk kk do- 8.4 8.8 8.0 
JJ — — — — de-z — 663 — 64 444 
an f Mc o. c : : : 
Wholesale and trade mFꝶmꝶm . . 88 do- 284.5 287.9 288.2 
Finance, insurance, real estatt k do- 62.8 64.2 64.0 
JJ) ĩↄðſſſͤ³ gel Ns A E E En 215.7 221.2 225.7 
Government and government enterprises do. --- 245.2 241.4 252.4 
Total! o n el LA Le E LU te do 1,170.6 1, 180.3 1, 180.1 
Personal income: 
CPP ⁰˙Üwäw cile EI d e millions $87,180 142 $40,881 
Por aiti —— our ln uen anc ³⁵ð x ⁵ pees a E $11,216 11,827 $12,282 
Hours earnings: 
Total average weekly hours, production workerss 40.5 41.6 41.8 
EC ed Lis gin, vei earnings, production worker $9.2 $9.6 $9.9 
Farm income. . -— eee eee eee ee eae millions_ — T9 $569 
Nonfarih o ß ß eue dE do- 326,161 $27,469 828, 163 
J ⁰¹·¹wwwꝛᷣi v EUR do- 623 $2,502 
Nonmetallic mineralssgs „ do- $41 
Oil and gas extraction ~- -- ——————  — do... 533 
Manufacturing total... 222 222222222222 222222222- do 142 591 
Primary metal industries |... ~~... ~~~, do- 111 128 
Stone, clay, and fo producta oe ee ee oe ee do— 271 
icals and n, . do- 398 e 
Petroleum and coal products do- N hg 
Transportation and public utilities do- 081 
Wholesale and retail tradeuüzʒʒ ~~~ do- 812 
, real estatekæ kk 4 do. ..- , 1,469 
Government and government enterprises da- 944 „093 
Construction activity: 
Number of private and public residential units authorized 40,926 22,004 
Value of nonresidential construction? ___------------------ millions 85.9 99.2 
)J. 8 ĩͤ . — i 
pmen masonry cemen wi 
thousand short tons_ . 1,824 1,811 
Nonfuel mineral production value: 
Total crude mineral valle millions 3226.2 $245.7 
Value per capita - —- a d $68 $74 


lOklahoma Employment Security Commission. 
Data may not add to totals shown because of independent rounding. 
31983 data based upon 16,000-place sample; 1984 and 1985 data based upon 17,000-place sample. 


Sources: U.S. Department of Commerce, U.S. Dopartment of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines. 
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Figure 1.—Principal mineral producing localities in Oklahoma. 
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Trends and Developments.—The Center 
for Economic and Management Research at 
the University of Oklahoma reported that 
the State's economy weakened during the 
year. Although small gains were made in 
bank deposits and savings and loan associa- 
tion assets, losses of nearly 12% in crude oil 
output and 3996 in the value of construction 
activity were of greater economic impor- 
tance to the State. With the exception of a 
196 increase in industrial building, all fac- 
ets of construction declined. The dollar 
value of building permits for single-family 
construction fell more than 45%, compared 
with that of 1984; multifamily residential, 
7196; commercial, more than 35%; institu- 
tional, 11%; and streets and highways, 15%, 
thus accounting, in part, for the drop in 
production of industrial minerals in the 
State. Representing the highest monthly 
average labor force on record for the State, 
the total labor force rose slightly to more 
than 1.5 million workers. The average 
monthly unemployment rate rose slightly 
to 7.1% from 7.0%.: 

The number of mining employees, includ- 
ing those in oil and gas production, fell from 
72,000 in 1984 to 66,300 in 1985. According 
to the Oklahoma Employment Security 
Commission, the oil and gas production 
industry employed 63,300 in 1985, compared 
with 69,000 in 1984, an 8% decline. Average 
employment in the coal mining industry fell 
from 1,400 workers in 1985 to 1,200 in 1984. 
On the other hand, employment in the 
industrial minerals segment of the mining 
industry rose from 1,600 workers in 1984 to 
1,700 in 1985. The metal mining industry 
employed just a few workers in both years.? 

Legislation and Government  Pro- 
grams.—On July 8, 1985, the Governor 
signed Senate bill 332, creating the Oklaho- 
ma Mining Commission, replacing the State 
Mining Board. Beginning January 1, 1986, 
the commission, consisting of 10 members, 
will oversee and set policy for the Depart- 
ment of Mines; designate a certain chief 
executive officer as Chief Mine Inspector; 
after examination by qualified Department 
of Mines personnel, issue certificates of 
competency for positions of mine superin- 
tendent, mine foreman, fire boss, shot-firer, 
certified surface blaster, hoisting engineer, 
and miner; and study ways to expand and 
create markets for Oklahoma coal and oth- 
er minerals. 

The Director of the U.S. Office of Surface 
Mining (OSM) authorized the Oklahoma 
Department of Mines to resume the enforce- 
ment of strip mine regulations in the State 
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beginning January 1, 1986. Charging lax 
enforcement of Federal and State regula- 
tions, OSM had assumed responsibility for 
carrying out the State’s reclamation and 
inspection laws in April 1984; however, the 
Department of Mines authority to review 
and issue mining permits continued un- 
interrupted. Under the agreement between 
OSM and the State, Oklahoma would start 
by monitoring the State’s 225 inactive 
mines and, later, as permits and bonds were 
revised to correct any deficiencies, take 
responsibility for inspecting the State’s 
approximately 25 active mines on a mine- 
by-mine basis. To assist in meeting OSM 
and State requirements, the 1984 Oklahoma 
Legislature nearly doubled the Department 
of Mines budget and number of employees 
to $2.2 million and 49 employees. 

In October, the Governor declared an 
emergency for the coal mining industry 
when a New York insurance company was 
declared insolvent and left 11 coal and 
several noncoal mining companies without 
bonds required by OSM to ensure reclama- 
tion of strip mined lands. Alternate bonding 
arrangements were made for five active 
mines by November 26, leaving six inactive 
mines to find new insurance carriers, but 
without a deadline. 

Because 95% of Oklahoma’s potable wa- 
ter is underground, the U.S. Geological 
Survey (USGS) sponsorod a conference in 
March to consider water use, abuse, avail- 
ability quality, and water- information 
needs. At the meeting, USGS released 
„Oklahoma —A Summary of Activities of 
the U.S. Geological Survey Water Resources 
Division for 1985," which outlined federally 
funded projects such as a study of the 
geochemistry of the Tar Creek lead-zinc 
mine waters and contamination of the un- 
derlying Reubidoux aquifer, the effects of 
coal mining on ground water in eastern 
Oklahoma, and predictive models of ground 
water supply. The Oklahoma Water Re- 
sources Board, Oklahoma Geological Sur- 
vey, Oklahoma Department of Health-State 
Environmental Laboratory Service, and the 
National Weather Service reported on their 
data and functions relating to water con- 
cerns.* A USGS publication provided Okla- 
homa hydrogeologic data.* 

The Oklahoma Corporation Commission 
was asked by truckers and the Association 
of Oklahoma General Contractors to abolish 
its policy of prescribing exact rates—not 
maximums or minimums—for the intra- 
State hauling of sand and gravel and rock. 
The firms and their representatives re- 
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quested permission to file for individual 
rates that could be approved on a company- 
by-company basis and that would be more 
attuned to 1985 markets. The high rates set 


MINERALS YEARBOOK, 1985 


by the commission prevented haulers will- 
ing to ship under then current rates from 
obtaining customers. 


REVIEW BY NONFUEL MINERAL COMMODITIES 


INDUSTRIAL MINERALS 


Cement.—Cement producers in Oklaho- 
ma included Blue Circle Inc. in Rogers 
County, near Tulsa; Ideal Basic Industries 


Inc. at Ada, Pontotoc County; and Lone Star 


Industries Inc. at Pryor, Mayes County. 

Sales of finished portland cement declin- 
ed 8% in tonnage and 14% in value. The 
greater drop in value was partly attributed 
to the more than 17% fall in the average 
price per short ton in 1985. Shipments of 
gray finished portland cement, classified as 
general use and moderate heat type and the 
high-sulfate-resistance variety, declined in 
quantity and in value. Sales of the oil-well 
and high-early-strength gray portland ce- 
ments increased in quantity. However, the 
value of the oil well variety dropped slight- 
ly. Finished portland cement was used prin- 
cipally by highway contractors, followed by 
ready-mixed concrete companies, concrete 
product manufacturers, and building mate- 
rial dealers. Compared with 1983 figures, 
finished portland cement use by highway 
contractors climbed 9796 while its use for 
building materials declined nearly 77%. 
Masonry cement output and sales fell near- 
ly 1896 and, as prices declined about 996, 
the value of those shipments fell about 18%. 

Most cement was shipped from plant to 
terminal by rail, thence in bulk to consum- 
ers by truck; a small amount was barged 
from the terminal to consumers. Principal 
raw materials consumed included cement 
rock and limestone, clay and shale, gypsum, 
iron ore, and sandstone. Consumption of all 
fuels declined; natural gas was the chief 
fuel used in manufacturing cement, follow- 
ed by electricity, and a small amount of 
coal 


Clays.—The nearly 42% gain in tonnage 
of face brick produced in 1985 contributed 
substantially to the increase in total clay 
output. The nearly 9% fall in the average 
price paid per short ton of clay brought a 
decline in the total value of production. 
Clay was mined for common brick by Com- 
mercial Brick Corp. at its Commercial pit 
near Wewoka in Seminole County. Face 
brick was produced by Acme Brick Co., a 


subsidiary of Justin Industries Inc., at its 
Edmond and Oklahoma City mines in Okla- 
homa County and at its Clinton pit in 
Custer County; by Mangum Brick Co. at its 
Mangum pit in Greer County; by Oklahoma 
Brick Corp., a subsidiary of Merry Compa- 
nies, at its Canadian pit in Canadian Coun- 
ty and its pit in Muskogee County; and by 
Sapulpa Building Brick Inc. at its Sapulpa 
pit in Creek County. Clay for portland 
cement was mined by Blue Circle at its 
Tulsa pit in Rogers County, by Ideal Basic 
at its Lawrence pit in Pontotoc County, and 
by Lone Star Industries at its Pryor plant in 
Mayes County. Clay for the production of 
lightweight aggregate for use in concrete 
block and structural concrete was obtained 
by Chandler Materials Co. at its Haydite pit 
near Choctaw in Oklahoma County. Pottery 
clay was mined by Frankoma Pottery Co. at 
its Sugar Loaf Hill pit and shaped at its 
Sapulpa plant west of Tulsa in Creek Coun- 
ty. Clay used in lightweight aggregate for 
highway surfacing was mined in Washing- 
ton County. Common clay and shale was 
used principally for face brick, portland 
cement, and common brick, followed by use 
in manufacturing concrete block and struc- 
tural concrete and pottery. 

Feldspar.—Oklahoma was one of six 
States reporting feldspar production. The 
quantity and value of output continued to 
gradually increase as markets improved. 
Arkhola Sand and Gravel Co. recovered 
feldspar from sands dredged from the bed of 
the Arkansas River near Muskogee. The 
acid-washed product was 25% feldspar and 
15% quartz and was used by glass indus- 
tries in the State. 

Gypsum.—Nationally, Oklahoma ranked 
fourth in the production of gypsum. Al- 
though output increased slightly, the de- 
cline in the average price of crude gypsum 
from $8.71 per short ton in 1984 to $7.87 in 
1985 contributed in part to the nearly 7% 
drop in the value of gypsum production. 

Listed in descending order of tonnage, 
crude gypsum was open pit mined by Unit- 
ed States Gypsum Co., a subsidiary of USG 
Corp., at Southard, Blaine County; by Re- 
public Gypsum Co. at Duke, Jackson Coun- 
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ty; by Harrison Gypsum Co. Inc. near Ce- 
ment, Caddo County; by Temple-Eastex Inc. 
near Fletcher, Comanche County; Lehigh 
Portland Cement Co. at Watonga, Blaine 
County; and Western Plains Materials Co. 
at McFaddin, Woodward County. Republic 
Gypsum and United States Gypsum calcin- 
ed gypsum for wallboard at their facilities. 
Output of the calcined product continued to 
rise, modestly in quantity but substantially 
in value, as the average domestic price 
increased 19% to $23.20 per ton. 

Anticipating increased demand for wall- 
board and other gypsum products, two com- 
panies in Oklahoma expanded their oper- 
ations during the year. Temple-Eastex, a 
wholly owned subsidiary of Temple-Inland 
Inc., Diboll, TX, was constructing a 260,000- 
square-foot plant between Cyrl and Fletch- 
er, on the Caddo-Comanche County line. 
With completion expected the second quar- 
ter of 1986, the facility could employ 100 
workers for the production of 300 million 
feet per year of wallboard. The company 
had mined gypsum at a quarry in Fletcher 
since 1962. Republic Gypsum continued its 
program to add a second assembly line and 
double its wallboard capacity. With comple- 
tion of the 85,000-square-foot addition, pro- 
duction was expected to rise for 840 million 
square feet of wallboard to 640 million. 
Another 75 workers will supplement the 
210 already employed. Gypsum is trucked 
from the company's quarry 1 mile south of 
the facility. 

Iodine.—Most of the iodine produced in 
the Nation was recovered from brines in 
Oklahoma. If Michigan facilities close as 
expected in 1986, Oklahoma would become 
the sole iodine producing State. Iodine out- 
put in the State declined 8% in quantity as 
domestic consumption decreased and im- 
ports continued to supply more than one- 
half of the demand. The nearly 596 gain in 
value of output was attributed, in part, to a 
price increase. 

Woodward Iodine Corp., a subsidiary of 
Asahi Glass Co. Ltd. of Tokyo, Japan, and 
owner of Ise Chemical Industry Co. Ltd., the 
world’s largest producer of iodine, recovered 
iodine from brines associated with natural 
gas. Approximately 8 miles northeast of 
Woodward, Woodward County, the facility, 
with a plant capacity of approximately 
2 million pounds per year, was the largest 
crude iodine unit in the United States. 

North American Brine Resources, a joint 
venture of Beard Oil Co. of Oklahoma City 
(40%) and two Japanese firms—Godoe USA 
Inc., a subsidiary of United Resources In- 
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dustry Co. (50%), and Inorgchem Develop- 
ment Inc., a subsidiary of Mitsui & Co., 
(10%)—recovered iodine from oilfield waste 
brines at its miniplants in Dover and Hen- 
nessey in Kingfisher County. | 

Iodine was used for animal feed, catalytic, 
nutritional, pharmaceutical, and photo- 
graphic uses, for which there was no substi- 
tute products. Other uses included inks and 
colorants, iodized salt, smog inhibitors, and 
lubricants. | 

Lime.—St. Clair Lime Co., marking its 
50th year of operation, underground mined 
a high-calcium limestone for the production 
of lime at its Marble City plant in Sequoyah 
County. As a result of the completion of a 
facility expansion in 1984, the company's 
quicklime output increased about 10% in 
quantity and 11% in value in 1985. No 
hydrated lime production was reported. 

Pumice.—Axtell Mining Corp. continued 
to mine and process volcanic ash at its 
operation near Gate, Beaver County, in 
northeastern Oklahoma. The Pleistocene 
age 40- to 70-foot-thick deposit consisted 
largely of volcanic glass shards, mixed with 
lesser amounts of clay, feldspar, mica, 
quartz, and diatom fossils. Although pro- 
duction more than doubled, its value slump- 
ed with a fall in price and a change in the 
use of the product. In 1984, the volcanic ash 
was used mostly in abrasives; in 1985, it was 
marketed principally for road construction 
and maintenance and lesser amounts for 
abrasive cleaning compounds. 

Salt.—Acme Salt Co. at Erick, Harmon 
County, continued to recover crystal salt 
from brines evaporated in solar ponds. Com- 
mercial brines were pumped from shallow 
wells drilled into brine-filled solution cavi- 
ties in the Permian Flowerpot shale. Salt 
output dropped sharply in tonnage and 
value. 

Sand and Gravel.—Construction.—Con- 
struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
even-numbered years only; therefore, this 
chapter contains only estimates for 1985. 
Data for odd-numbered years are based on 
annual company estimates made before 
yearend. 

Construction sand and gravel production 
was estimated to have increased in quantity 
and value despite overall declines in the 
State's construction industry. Among prob- 
lems faced by the industry was the com- 
pliance with environmental regulations re- 
quired by State, Federal, and local entities. 
As an example, the Murphy & Perkins 
Ready Mix Concrete Co.’s permit for a sand 
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operation along the North Canadian River 
was approved by the Yukon City Council 
after the company agreed to refrain from 
constructing permanent or temporary stor- 
age in the floodplain, maintain a 150-foot 
buffer zone at the edge of the mine area, 
obtain insurance for $10 million against 
flood damage caused by the operation, limit 
mining to 12 acres per year and production 
to 20 years, appear yearly for a renewal 
hearing, and refrain from removing vegeta- 
tion from the buffer zone. 

Industrial.—Industrial sand production 
continued to decline, although its value 
inched upward. Pennsylvania Glass Sand 
Corp., with its Oklahoma plant and works 
near Mill Creek in Johnston County, and 
Arkhola Sand and Gravel Co., with its 
operation near Muskogee, Muskogee Coun- 
ty, were the two producers in the State. The 
sand was used mainly for ground fiberglass, 
containers, flat glass, specialty glass, and 
foundry mold and core. Other important 
applications included roofing granules, hy- 
draulic fracturing for stimulating hydrocar- 
bon producing formations, chemicals, scour- 
ing cleansers, porcelain pottery, blasting, 
and refractory purposes. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; the 1984 chapter gave estimates. 
Data for even-numbered years are based on 
annual company estimates made before 
yearend. 

Crushed.—After falling to a low in 1983, 
crushed stone output rose 31% in tonnage 


MINERALS YEARBOOK, 1985 


and nearly 28% in value by 1985. The 
average unit value of crushed stone pro- 
duced in 1985 fell to $3.17, from $3.22 
produced in 1983. Crushed stone was quar- 
ried in 34 counties; in descending order of 
tonnage, more than 75% came from Mur- 
ray, Comanche, Tulsa, Rogers, Mayes, Kio- 
wa, Johnston, Choctaw, Seminole, Creek, 
Atoka, and Wagoner. Nearly 93% of the 
output was limestone and dolomite; some 
granite was quarried in Johnston County, 
and sandstone, in McIntosh County. During 
the year, 49 companies produced crushed 
stone at 70 quarries in the State. 

Leading uses of limestone included ce- 
ment manufacture, dense road base, con- 
crete aggregate, fill, surface treatment of 
roads, fine aggregate, and bituminous ag- 
gregate. Granite was used for railroad bal- 
last, construction and maintenance, stone 
sand for bituminous mix, riprap and jetty 
stone, and fill. Sandstone was also used for 
dense road base. In descending order of 
tonnage, the major producers included Do- 
lese Bros. Co.; Standard Industries, a divi- 
sion of APAC-Oklahoma Inc.; Boorhem- 
Fields Inc.; McNabb Coal Co. Inc.; The 
Quapaw Co.; Lone Star Industries; Meridian 
Aggregates Co., a subsidiary of Burlington 
Northern Railroad; Tulsa Rock Co., a sub- 
sidiary of The McMichael Co. of Koppers Co. 
Inc.; Anchor Stone Co.; Sooner Rock & Sand 
Co., a subsidiary of Hallet Construction Co.; 
Blue Circle; Bellco Materials Inc.; and Ideal 
Basic. 


Table 4.—Oklahoma: Crushed oe sold or used by producers in 1985, 
y use 
(Thousand short tons and thousand dollars) 


Use 
Coarse aggregate (+ 1-1/2 inch): 
Macadam 


Riprap and jetty stone _____________________ 
ilter stone 2s ee ee 


Ri 
Coarse aggregate, graded: 


Other fine aggrega 
Combined coarse and fine tes: 
Graded road base 


Or Subd ase 444 


Unpaved road surfacing 


Crusher run or fill or wast‚e9 j: 
Other construction 


DE wi Agricultural limestone -.------------- 
nical and metallurgical: Cement manufacture 


Special 


Other miscellaneous 


Quantity Value 
EEEE aces enn STD Y 19 63 
JC ²˙ ai de 115 416 
ee CINES d 8 124 524 
MOERS REL 1,809 1,283 
Maec m ee 88 309 1,246 
Mcr 672 2,384 
TRENTON HIS eae erate ee 330 488 
PEN A IE: ten pees Meet ee Wea 8 514 889 
epee EAA A en ec 2,220 4,872 
EE 239 1,097 
occu eee E 1,268 4,017 
uc Ss 1,099 8,139 
otl uL LLL E res 85 287 
JJ K AEE ENE 2,625 8,970 
uud D MEL - 28 69 
'! p 19,716 68,008 
PENE PEE EEEE PLEIE — — — 31,173 98,811 


1Includes dolomite, granite, limestone, sandstone, and miscellaneous stone. 
Includes stone used for railroad ballast, stone sand (concrete), and stone used for other construction and maintenance 


purposes. 
*[ncludes other uses not specified. 


“Includes production reported without a breakdown by end use and estimates for nonrespondents. 
5Data may not add to totals shown because of independent rounding. 
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Dimension. — Although tonnage of dimen- 
sion stone declined, its value of output rose 
13% over that of 1983 and about 8% com- 
pared with the estimated 1984 figures. This 
was attributed, in part, to an increase in the 
average value of $74.19 in 1983 to $76.97 in 
1985. Sixty-two percent of the output was 
granite used principally for monumental 
stone; 36% was sandstone used for irregular 
stone, billiard tables, flagging, and rough 
Stone; and the remainder for limestone used 
as irregular shaped stone. Granite produc- 
ers included Bodie L. Anderson Quarries 
Inc. in Johnston County, The Georgia Gran- 
ite Co. in Greer County, Roosevelt Granite 
Co. in Kiowa County, and Willis Granite Co. 
Inc. in Greer County. Sandstone was quar- 
ried by Barbee Stone in Haskell County, 
Wilson Miller in LeFlore County, and TDM 
Quarry Co. in Pittsburg County. Pontotoc 
Stone Co. quarried limestone in Johnston 
County. 

Sulfuric Acid.—Sulfuric acid production, 
recovered in smelting and refining zinc 
concentrate, increased about 11% in output 
and about 45% in value. 

Tripoli.—Of the three States producing 
tripoli in 1985, Oklahoma continued to rank 
second. Tripoli is a naturally occurring 
microcrystalline, finely particulated, friable 
form of silica leached from a siliceous lime- 
Stone or calcareous chert. The American 
Tripoli Co. mined tripoli in east-central 
Ottawa County, northeastern Oklahoma, 
and processed the material at Seneca, MO, 
for use as an abrasive in polished and 
buffing compounds. Tripoli output decreas- 
ed 8% while its value increased almost 4%. 

Vermiculite (Exfoliated).—W. R. Grace 
& Co. produced exfoliated vermiculite at its 
plant in Oklahoma City from raw material 
shipped in from out of State. Production 
and sales of the material declined, but 
dollar value of the product increased slight- 
ly as the use of the exfoliated vermiculite 
for horticultural applications rose; other 
uses included concrete aggregates, loose-fill 
insulation, block insulation, and plaster 


aggregates. 
METALS 


Gallium and Germanium.—Eagle-Picher 
Industries Inc., Electro-optics Materials De- 
partment, recovered and refined gallium 
and germanium from concentrates and 
scrap material at the company's plant in 
Quapaw. 

Iron and Steel.—Gate City Steel Co., a 
service center and fabricator, expanded its 
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Tulsa plant 19,800 square feet, bringing the 
facility up to 367,800 square feet. Construc- 
tion costing $670,000 for the expansion and 
equipment began in February. Additional 
space in the plant was to be used for plate 
rolling and seam welding of cylinders for 
the pressure vessel and shell and tube heat 
exchanger industries. 

Oklahoma Steel Processing Co. opened a 
plant in Oklahoma City for the manufac- 
ture of reinforcing steel bars for concrete. 
Initially, 25 people were employed. 

Zinc and Lead.—St. Joe Minerals Corp., a 
subsidiary of Fluor Corp., acquired the Na- 
tional Zinc Co. zinc refinery at Bartlesville 
in August 1984. Operating at near capacity 
in 1985, St. Joe Resources Co. obtained feed 
for the 55,000-short-ton-per-year refinery 
from St. Joe Minerals lead-zinc mines in 
Missouri, from ASARCO Incorporated in a 
toling arrangement, and by purchasing 
concentrate from other sources. The 3896 
increase in the 109,000 tons of zinc metal 
produced by St. Joe Minerals in 1985 was 
largely attributed to the company's Bartles- 
ville acquisition. 

Acidic waters from abandoned lead-zinc 
mines in the Picher Field of the Tri-State 
(Kansas, Missouri, and Oklahoma) mining 
district continued to discharge into the Tar 
Creek drainage system, threatening con- 
tamination of potable water supplies in the 
Roubidoux aquifer. Tar Creek, a southward 
flowing tributary of the Neosho River, 
drains 54 square miles in southeastern Kan- 
sas and northeastern Oklahoma. 

In 1981, a 40-square-mile area near Pi- 
cher, Ottawa County, was declared a haz- 
ardous water site and eligible for Superfund 
assistance under the Comprehensive Envi- 
ronmental Response, Compensation, and Li- 
ability Act of 1980. An agreement was made 
in 1984 for Oklahoma to contribute $346,000 
of the estimated $3.9" million required to 
clean up the contaminated area; the clean- 
up program started in November. Clearing 
and plugging of almost 50 abandoned wells 
through which the contaminated acid mine 
water could migrate downward into the 
Roubidoux aquifer had been completed by 
June 30, 1985. However, further investiga- 
tion by the Oklahoma Water Resources 
Board staff during the year revealed anoth- 
er 17 wells that would require action and, 
although the Environmental Protection 
Agency (EPA) approved clearing and plug- 
ging the additional wells, full funding for 
the project was postponed when Congress 
delayed reauthorizing the Superfund legis- 
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lation. Another part of the cleanup program 
was the construction of diversion structures 
to decrease surface water inflow into the 


mines. Planned and designed in 1985, this C 


project was scheduled to start after antici- 
pated EPA approval in early 1986. 


IState Mineral Officer, Bureau of Mines, Denver, CO. 


*Dikeman, N. J., J Highligh 
v. 54, No. 3, 'Mar. 1956, pp. 1-2, 5. (Center for Economic & 
Business Managemen t Research, 


r. Business 


ts. OK Bus. Bull., 


University of Oklahoma). 
t of Labor. Employment and Earnings. 


U.S. Departmen 
V. 88, No. 5, May 1986, p. 127. 
per, C. Oklahoma's Water-Information Needs Dis- 
cussed at Recent OKC Conference. OK Geol. Notes, OK 
Geol. Surv., v. 45, No. 8, June 1985, pp. 100-101. 
5Hauth, L. D. Overview of 
the U.S. Geological 


Table 5.—Principal producers 
Commodity and company Address Type of activity 
Cerne Circle Inc., of Parkway Cente Quarry and plant 
ue a subsidiary r p 
Blue Circle Industries Ltd.! ? 1850 Parkway 
Suite 1000 
Marietta, GA 30067 
Ideal Basic Industries Inc., Box 8789 nd ceca 
Ideal Cement Co.! ? Denver, CO 80201 
Lone Star Industries Inc.1 7 _____ 2449 2udgier coc 
Clave: Dallas, TX 75225 
Acme Brick Co., ra ded Box 24012 Pits and planta. _ _ 
Justin Industries Inc City, OK 73124 
Chandler Materials co 5805 East 15 NEN." ce ook 
Tulsa, OK 74102 
Commercial Brick Cord Box 1382 Pit and plant 
Wewoka, OK 74884 
Frankoma Pottery Co Oo Box 789 --- cO 
Sapulpa, OK 74006 
Mangum Brick Co ------------ Box do 
— Mr OK 78554 
Oklahoma Brick Corp., a subsidiary of Box NUM dk 3 
Merry Companies. 4900 NW. 1 
- Oklahoma Gt, 6 OK 73127 
8 a divi- Dredge and plant 
sion of APAC-Arkansas Inc., a sub- Muskogee, OK 74401 
sidiary of Ashland c oil Co 3 
ele Pi Pie r Industries Inc Box 787 Refinery 
ee Quapaw, OK 74369 — T 
Harrison G Co. Ine . Bar 3 = — Quamy ......- 
ee OK 78052 we 
Lehigh Portland Cement C0o ~~ Box EPIS + en eae 
Republic G s Allentown, PA 18105 3 
y oe SD MEE Duke, OK 78532 F 
Temple-Eastex Ine Quarr 
U $ States G Ga abi Beis o Quarry and plant 
ni tes Gypsum Co., a id- SC 
iary of USG : Southard, OK 78770 E 
Western Plains Materials Co- Quarry ------- 
185 Weatherford, OK 73096 
North American Brine Resources c/o Beard Oil Co. Oilfield brines and 
2000 Classen Center B plant. 
Oklahoma City, OK 731 
Woodward Iodine Corp., a subsidiary Box 1245 Brine field and 
of Asahi Glass Co. Ltd. Woodward, OK 78801 plant. 
St. Clair Lime (o Box 569 Mine and plant 
Sallisaw, OK 74955 
Pumice (volcanic ash): ae oca i 
Mining Cor n pit 
Gate, OK 73844 " 
Acme Salt c0oo 22 - Box 420 Solar evaporation . 
Erick, OK 73645 
Sand and gravel: 
Construction: 
Boorbem- Fields ine Box 1177 Pit and plant 
Paris, TX 75460 
The Dolese o Box 677 Pits and planta. .. .. 
Oklahoma City, OK 73101 
E & A Materials Inc . Pit and plant 


See footnotes at end of table. 


Box 865 
Wichita Falls, TX 76307 


' Hydrologic-Data Collection 
Survey in Oklahoma. OK Geol. Notes, 
OK Geol. Surv., v. 45, No. 4, Aug. 1985, pp. 149-159. 


by 


County 


Muskogee. 


j 
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Table 5.—Principal producers —Continued 


Shoffner Sand of Oklahoma Ine 


ustrial: 
Mid-Continent Glass Send Co- 


Pennsylvania Glass Sand Corp., 
Oklahoma Works. 


sidiary of Hallet Construction 


Zinc: 
St. Joe Resources Co., National 
Zinc Div., a subsidiary of Fluor 


1 Also clays. 
3A]so stone. 
Also sand and gravel. 


Address 


Box 24044 

Oklahoma City, OK 73124 
Box 8878 

Tulsa, OK 74102 

Box 82099 

Oklahoma City, OK 73108 
Box 863 

Edmond, OK 73083 


Stringtown, OK 74569 
rth Eana Valley 


Tale OK d OK 74116 

Box 466 

Nowata, OK 74048 

Box 677 

20 NW. 18th 

Oklahoma City, OK 73101 


Box 577 

Norman, OK 73070 
Drawer C 

Catoosa, OK 74015 
Box 86 

Mill Creek, OK 74856 


Drumrig d ht, OK 74030 
Box 154 


Norman, OK 73070 
Box 580670 

Tulsa, OK 74158 
Box 8878 

Tulsa, OK 74102 


. 30th 
Oklahoma City, OK 73118 
Box 307 


5, Box 72 
McAlester, OK 74501 
Box 489 
Seneca, MO 64865 


Box 579 
Bartlesville, OK 74005 


Type of activity 


Pits and plant 
Pit and plant 


Pits and plant 


Pit and plant 
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County 


Creek and Paw- 
nee. 
Murray. 


Cherokee, Kay, 
Mayes, Tulsa. 


Johnston. 
LeFlore. 
Johnston. 
Kiowa. 
Pittsburg. 
Ottawa. 


Washington. 


Digitized by Google 


The Mineral Industry of 
Oregon 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Oregon Department of 
Geology and Mineral Industries for collecting information on all nonfuel minerals. 


By Leon E. Esparza! and Mark Ferns? 


Oregon's nonfuel mineral production val- 
ue rose in 1985 to $130 million, an increase 
of about 8.2% from the $120 million record- 
ed in 1984. Industrial minerals accounted 
for nearly all of the nonfuel mineral value 
reported for the year. Stone was the leading 
commodity in terms of value, followed by 


construction sand and gravel, cement, and 
lime; these commodities accounted for 
about 95% of the total value. Oregon rank- 
ed 36th in the Nation in the total value of 
its nonfuel mineral production for 1985, and 
was 33d in value for industrial minerals. 


Table 1.—Nonfuel mineral production in Oregon! 


1984 1985 
Quantity (thousands) Quantity (thousands) 

Ca 3 RR ates NM thousand short tons. 189 $288 188 $285 

Gem stones .—.— —-—---------------------—-----—— NA 400 NA 350 

N ickel ( (content of ores and concentrate) Short tons 14,540 W 6,127 W 

Sand and gravel (construction thousand short tons 12,776 37,117 212, 500 €36,800 

Stone (crushed)... P ---------------—-—— do... 212, 500 37, 500 15,336 54.244 

Tale (soapstone):;h)h;)h»;)));· «4 „„ do— (3) 66 (3) 30 
Combined value of cement, diatomite, gold, lime, pumice, silver (1984), 

stone (dimension, 1985), and values indicated by symbol W ______ XX 45,031 XX 38, 587 

% ³o· AXA ee '— XX 120,402 XX 130,296 


ted. 


*Estima NA Not available. 
"Combined value" figure. 


XX Not applicable. 


W Withheld to avoid disclosing company proprietary data; value included with 


Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


Less than 1/2 unit. 
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Table 2.—Nonfuel minerals produced in 
Oregon in 1984, by county? 
Minerals produced 
County in order of value 
Baker Cement, sand and gravel (construc- 
Benton Sand and gravel (construction). 
Clatsop ______ Do. 
Columbia Do. 
Co os Do. 
Crook Do. 
8 ioe 
utes Pumice. 
Douglas Nickel, sand and gravel (construc- 
Grant Sand and gravel (construction). 
Jackson eros and gravel (construction), 
Josephine Sand and gravel (construction), 
gold, silver. 
Klamatn Clays. 
Lak Diatomite, sand and gravel (con- 
struction). 
Lane Sand and gravel (construction). 
Lincoln .....- : 
Linn Sand and gravel (construction), 
Malheur Lime, sand and gravel (construc- 
Marlon Sand and gravel (construction). 
Morrow Do. 
Multnomah _ ...... Lime, sand and gravel (construc- 
tion), clays. 
A Sand a gravel (construction). 
Umatilla _____ Do. 
Wallowa. ....- Do. 
Wasco .—- Do. 
Washi 8 Do. 
Yamhill ______-— Do. 
Uniietributed®_ - Stone (crushed), gem stones. 
1No uction of nonfuel mineral commodities was 
for counties not listed. 


Table 3.—Indicators of Oregon business activity 


ta not available by county for minerals listed. 


19887 1984 1985 
Employment and labor force, annual average: 
Population Nr EE cocher TUR ⁵ðVſ0ſ ( EUER thousanda . 2,660 2,616 2,687 
Total civilian labor forte! do- 1.341 885 1 
Unemployment. JJ a a a La eae Lay eg ns EN percent 10.8 9.4 8.8 
a total ee ed 
emcee’ DM nae Ree N ³ð K ĩͤ arta E thousands 1.6 1.6 1.6 
Jüüõͤͥͥͤͥͤ 8 da- 1 1 1 
Manufacturing totaall«è«“.n.nnn◻NLnNnd¶d¶n do... 188.8 201.1 199.9 
Primary metal industrie „„ do- 7.5 9.1 8.8 
Stone, clay, and product Iukkess 2L Llc l2 l2 do 8.0 2.7 8.0 
and product do- 2.2 2.0 1.9 
Petroleum and coal produ et ull 5 5 4 
Construction %%ͤͤꝗ ee es ee 8 * 27.0 . 30.2 82.1 
Transportation and public utilitie «„ do... 55.4 51.1 58.0 
Wholesale and retail trade“! do- 242.6 253.0 258.8 
„ insurance, realestate ________ ~~. - do 64.5 65.4 66.9 
E E ES EAA E NE REE SORS do. 194.6 204.5 214.5 
Government and government enterprises do... - 192.8 194.1 197.1 
Toar ue pp ̃ pp e CT do... 966.7 1,006.9 1,029.0 
Personal income: 
Total -—— — ———— ERE E millions 856 112011 1 
ü uo snc y ee 11,224 $12,011 12,622 
Hours earnings: 
Total average weekly hours, production workers e 88.9 89.2 88.7 
Total average hourly earnings, production workers $10.8 $10.4 $10.5 


See footnotes at end of table. 
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Table 3.—Indicators of Oregon business activity —Continued 


1983* 1984 1985P 
Earnings by industry: 
arm income. et 22l22222222222222222 millions. .. $600 $570 
% oe a necu cuu k- ee M E ET do ..—  £$20,41 $22,090 $23,881 
J EENE -- é eee eee do- $87 $83 
JJ Eh PET ĩ 8 do 32 31 
ee e PREIS 88 do- 27 $25 $28 
Ont MCN TURKS Oe Pe Pn 8 do. ..- 11 W W 
N Teh derin a CT 1 $4,778 $5 M 80 
e ß e eic LEE o- 
Primary InduNFHe -seeen ee 8 do... $254 1904 S002 
Stone, clay, d we products _ - —---—-----------------—- do- 8 
Chemicals and allied products ________._____ ~___-___ _ do- 7 
55 and coal produ et do- ETMAS 17 ; 1s T 
J een N ETE ESA I EA ES 3 : 
Transportation and public utilities do... 1,692 1,824 1,871 
%% ³oW8iA ee 8 do- 154 ,084 
5 realestate ______________-___ LL L22L 2L do____ ,096 1,130 1,266 
))))!;õͥ ange PC COE do____ ,050 Í ,980 
Government and government enterprises do- $3,566 „742 05⁵ 
Construction activity: 
Number of private and public residential units authorized 8,694 8,055 11,297 
Value of nonresidential construction? ______________________ millions 12268 2217.1 6 
Value of State road contract awards do 226.8 17.1 255.9 
Shipments of portland and masonry cement to and within the State 
thousand short tons 554 609 709 
Nonfuel mineral production value: 
Total crude mineral valdl uk millions 3110.9 3120.4 $180.8 
Value per capita - - ————— uo es d $42 $45 $48 


PPreliminary. Revised. W Withheld to avoid disclosing company proprietary da 

Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. 8 of Commerce. 
Data may not add to totals shown because of independent rounding. 

31983 data based upon 16,000-place sample; 1984 and 1985 data based upon 17,000-place sample. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines. 
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Figure 1.—- Value of sand and gravel ane total value of nonfuel mineral production in 
regon. 
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Figure 2.—Principal mineral producing localities in Oregon. 
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Trends and Developments.—In June, the 
M. A. Hanna Co. shut down its integrated 
nickel mine and smelter complex, near 
Riddle, to begin a $13 million renovation. 
The project involved installation of equip- 
ment for a new wet-screening process that 
the company hopes will make it more com- 
petitive in a climate of what has been 
consistently depressed nickel prices. The 
operation is the only domestic integrated 
mine-smelter nickel producer. Aluminum 
companies curtailed production again this 
year. Northwest Aluminum Co. of Portland 
began negotiations with Martin Marietta 
Aluminum Inc. for operation of the Martin 
Marietta smelter in The Dalles. At yearend, 
negotiations hinged on finding solutions to 
Such problems as (1) high regional power 
costs, (2) labor costs, (3) low metal prices, 
and (4) firming up plans to toll process 
aluminum. Bonneville Power Administra- 
tion (BPA), under a proposed variable rate 
plan, may be able to help find at least a 
partial solution to the high regional power 
costs that affect these negotiations and the 
Northwest aluminum producers in general. 

Albany Titanium Inc. (ALTi) was award- 
ed a contract by the U.S. Department of 
Defense to begin research into the produc- 
tion of low-density titanium powders. Re- 
search will focus on the use of ALTi's ALTi- 
Oxy process, which produces titanium from 
ilmenite via zinc and aluminum reduction. 
Use of these powders could allow enhanced 
performance of superalloys used in ad- 
vanced aerospace and jet engine applica- 
tions. 7 

Teledyne Wah Chang Albany (TWCA 
released and defended results of its study 
claiming that a radium-bearing 
sludge was not sufficiently radioactive to 
fall under the jurisdiction of Oregon State 
law. The sludge was previously produced as 
a byproduct of the zirconium refining proc- 


ess. 

Under the guidance of the Gorda Ridge 
Technical Task Force, Federal and State 
teams continued to search for submarine 
polymetallic sulfide deposits along the Gor- 
da Ridge off the Oregon coast, within the 
Nation's 200-mile Exclusive Economic Zone. 
A National Oceanic and Atmospheric Ad- 
ministration research ship, the Surveyor, 
looked for indicators of high concentrations 
of copper, lead, manganese, nickel, and zinc. 
During the expedition, manganese-laden 
water samples and thermal anomalies were 
discovered about 135 miles west of Cape 
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Blanco, indicating that Gorda Ridge is the 
site of active hydrothermal venting and 
may be an indication of massive sulfide 
deposits. 

Research on the Juan de Fuca Ridge, 
meanwhile, focused on an area about 200 
miles west of Newport, where active vents 
and massive sulfide deposits were discover- 
ed in 1984. 

Exploration Activities.—Most metallic 
mineral exploration projects in 1985 were 
for gold and silver. Exploration was concen- 
trated in the northeastern and southwest- 
ern parts of the State, where most of Ore- 
gon’s past productive precious metals mines 
have been found. There also has been con- 
tinued exploration in southeastern Oregon 
by several major companies for epithermal 
gold deposits. 

Seneca Exploration and Litho-Logic Re- 
sources mapped and sampled a massive 
sulfide zone at the Fall Creek copper deposit 
in Josephine County. Amselco Minerals Inc. 
drilled the area around the Goff Mine, also 
in Josephine County. The deposit is in 
siliceous tuffs and contains massive sulfides 
capped by barite. The Gold Note strata- 
bound sulfide deposit, on the Josephine- 
Jackson County line, was drilled by Boise 
Cascade Corp. The Turner-Albright poly- 
metallic sulfide deposit in southwestern 
Josephine County was surveyed using 
pulse-electromagnetic geophysics by Ray 
Rock Mines Inc. 

Silver King Mines Inc. placed a crew at 
the Iron Dyke Mine in Baker County with 
the expressed intent of mining out a 20,000- 
ton ore body, which reportedly averages 0.3 
troy ounce per short ton of gold and 3% 
copper. 

Rio Algom Corp., under an agreement 
with Capri Resources Ltd. of Vancouver, 
British Columbia, Canada, drilled for lode 
gold deposits at the Sunday Hill Mine in the 
Mormon Basin District in southern Baker 
County. Sunshine Mining Co. sampled ac- 
cessible underground workings at the Flag- 
staff Mine in the Virtue Flat District, Baker 
County. 

American Copper & Nickel Co. Inc., a 
subsidiary of Inco Ltd., continued explora- 
tion in the Susanville District, Grant Coun- 
ty, on its Susanville property and Bull of 
the Woods claims, and completed a surface 
drilling program on its claims in the Cable 
Cove District, Baker County. In the Cable 
Cove District, Shell Mining Co. and Man- 
ville Products Corp., under a joint venture 
agreement, explorod for precious metals 
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in an area previously evaluated for copper 
and molybdenum. Manville also drilled its 
Grouse Spring prospect in southern Baker 
County. Manville had a joint venture agree- 
ment with Tenneco Minerals Co. to explore 
for gold at its Red Butte property, Malheur 
County. Manville collected surface samples 
and mapped its Castle Rock property, also 
in Malheur County. Evaluation of gold oc- 
currences at Quartz Mountain, Lake Coun- 
ty, by The Anaconda Minerals Co. and 
Exploration Ventures Co. joint venture, 
continued. 

Tenneco reported its Tucker Hill deposit 
in Lake County has at least 20 million tons 
of vesicular-to-granular perlite and perlite 
breccia amenable to open pit mining. Bulk 
sample test results made by Tenneco indi- 
cated the perlite was suitable for use in 
horticulture, loose-fill insulation, insulation 
board, and acoustical tile. Supreme Perlite 
Co. continued to evaluate its perlite discov- 
ery at Dooley Mountain, Baker County. 

Anaconda conducted assessment drilling 
on its Harney zeolite property in Lake 
County, which reportedly may be one of the 
world’s largest known clinoptilolite depos- 
its. Anaconda reports the deposit may con- 
tain 1 billion short tons of 90% clinoptilolite 
rock, associated with a 215-foot-thick ash 
flow tuff. Anaconda also continued drilling 
its Rome zeolite property in Malheur Coun- 
ty, for which it reports a resource of 30 
million short tons of 60% mordenite. 

Teague Mineral Products Co. continued 
exploration for zeolite and bentonite depos- 
its in Malheur and Harney Counties. Cas- 
cade Sulfur Co. conducted surveys of a 
hydrothermally altered zone in dacitic vol- 
canic rocks in the Foster Creek area of 
Douglas County. The purpose of the surveys 
was to test various applications for the 
bentonite clays (montmorillonite) and pyro- 
phyllite collected from the altered zone. 

Legislation and Government Pro- 
grams.—BPA proposed a variable power 
rate program, tied to the price of aluminum, 
for the Northwest aluminum industry. BPA 
also agreed to extend for 5 years the agree- 
ment with M. A. Hanna to reduce offpeak 
power use rates at its nickel smelter in 
Douglas County. Smelters in the Northwest 
purchase about one-third of all power gen- 
erated by BPA. The variable rates would be 
in place for 10 years and would be adjusted 
annually to account for inflation or changes 
in BPA's general rates. There also would be 
an adjustment midway through the period, 
based on aluminum price trends. The rates 
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would apply only to smelters and not to 
aluminum fabricating facilities. . 

The U.S. Bureau of Land Management 
(BLM) and the U.S. Forest Service (USFS) 
announced plans to transfer 3.6 million 
acres presently under BLM jurisdiction to 
the USFS. These lands are mostly west of 
the Cascade Mountains. In return, the 
USFS would transfer about 300,000 acres in 
southeastern Oregon to the BLM. 

The BLM also was involved in a debate 
with environmental and mining groups, 
cattle ranchers, and recreationists con- 
cerning the Oregon wilderness draft envi- 
ronmental impact statement. The BLM rec- 
ommended about 950,000 acres in 41 study 
areas be designated wilderness. Under con- 
sideration originally was about 2.3 million 
acres of BLM-managed land in 77 wilder- 
ness study areas. 

The BLM proposed the Eight Dollar 
Mountain area in Josephine County as an 
“Area of Critical Environmental Concern.” 
The area encompasses 1,200 acres underlain 
by nickel laterite that contains chromium 
(Cr. O,) and cobalt at grades of about 1% and 
0.035%, respectively. 

The USFS and BLM released results of a 
study indicating that a 34-mile stretch of 
the North Umpqua River in southwestern 
Oregon was eligible for protection under the 
National Wild and Scenic Rivers system. 
The study was the first step in a process 
that could result in Federal protection of 
the river from damming, diversion, dredg- 
ing, or channeling. The study was author- 
ized by Senate bill S-416 and signed by the 
President as Public Law 98-494, October 19, 
1984. The law also provided additional pro- 
tection for Steamboat Creek, a North Ump- 
qua tributary, and added Oregon’s Illinois 
and Owyhee Rivers to the National Wild 
and Scenic Rivers system. 

Legislation was introduced to expand by 
about 300,000 acres the wilderness areas in 
the Hells Canyon National Recreation Area 
along the Snake River. This would bring the 
total area under Federal protection to about 
515,000 acres; the area spans parts of Idaho, 
Oregon, and Washington. 

The U.S. Department of the Interior, 
through the Gorda Ridge Technical Task 
Force, continued mineral resource assess- 
ment studies of Gorda Ridge, situated about 
135 miles off the coast of southern Oregon. 
The objective of the Gorda Ridge studies 
was to analyze the economic and environ- 
mental impacts of leasing. The scope of the 
program in 1985 involved water column, 
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heat flow, and seismic studies; sampling; 
and undersea photography. In May, plumes 
of metal-rich seawater were discovered over 
the Gorda Ridge. In late 1985, massive 
sulfide samples were collected from the 
Escanaba Trough area of Gorda Ridge, in 
water depths of about 11,000 feet. These 
discoveries indicate that the area may be 
the site of active hydrothermal venting and 
may have associated polymetallic sulfide 
mineral deposits. The Oregon Department 
of Geology and Mineral Industries (DOGA- 
MD continued its involvement in the Gorda 
Ridge studies and acts as co-chair of the 
Gorda Ridge Technical Task Force. 
DOGAMI’s mineral investigations were 
being reoriented from metallic commodities 
to industrial commodities, including ben- 
tonite, limestone, and talc; all are known to 
occur in relatively large quantities in the 
State. The State’s Mined Land Reclamation 
Program focused on permitting and regu- 
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lating 600 sites in various stages of produc- 
ing gravel, sand, stone, other industrial 
minerals, and metallics (mostly placer gold). 

Curry County officials, including the 
county commissioner and members of the 
Planning Commission, proposed that a new 
national park be created. The park would 
include the junction of the Rogue and Illi- 
nois Rivers and USFS-controlled land be- 
tween the Wild Rogue and Kalmiopsis Wil- 
derness Areas. The Rogue River is one of 
the most popular rafting rivers in the 
Northwest, and the Illinois is considered 
one of the technically most challenging 
rivers to float. The county officials’ express- 
ed intent for the proposal was to stimulate 
the economy of southwestern Oregon by 
increasing tourism. Officials from neighbor- 
ing counties were concerned about the ef- 
fect such a park would have on the local 
mining and timber industries. 


REVIEW BY NONFUEL MINERAL COMMODITIES 


INDUSTRIAL MINERALS 


The 1985 value of industrial mineral pro- 
duction in Oregon increased almost 11% 
over that recorded in 1984. The change was 
due mostly to increased production of diat- 
omite, lime, and crushed stone. 

Cement.—Cement production in the State 
declined from that reported in 1984. Ash 
Grove Cement West Inc. operated its lime- 
stone quarry and cement plant near Dur- 
kee, Baker County, throughout the year. 

Portland cement produced in 1985 was 
used as follows: 73% by ready-mixed con- 
crete companies, 13% by highway contrac- 
tors, 7% by concrete product manufactur- 
ers, and 7% by building material dealers 
and others. The uses or customers for port- 
land cement did not change from 1984 to 
1985. Raw materials used to produce ce- 
ment were clays, gypsum, iron oxide, lime- 
stone, and shale. 

Clays and Zeolite.—Teague continued to 
preduce bentonitic clay and zeolite from 
pits near Adrian in eastern Malheur Coun- 
ty. The company also had a processing 
facility near Adrian. The clay was marketed 
as a water sealant and/or drilling mud. 
Zeolite was sold for soil conditioner and as a 
waste absorbent. 


The Oregon Sun Ranch and Central Ore- 


gon Bentonite clay pits on Camp Creek, 
Lake County, were active producers. Both 
companies produced clay-bearing materials 
that were used mostly as cat litter. 

Value and quantity of clay and shale 
produced in Oregon decreased slightly from 
that reported in 1984. 

Diatomite.—Eagle-Picher Industries Inc. 
continued construction of its Celatom proj- 

ect, which includes a mine and processing 
vid in Malheur and Harney Counties, 
respectively. The minesite is near Drewsey, 
and the plant is 7 miles west of Vale. The 
project will cost between $8 and $13 million 
and was being partially funded by an Indus- 
trial Revenue Bond and Urban Develop- 
ment Action Grant. Production rates at the 
mine were anticipated to reach 140,000 
cubic yards of diatomite per year. The 
company controls about 3,700 acres of prop- 
erty along the Harney-Malheur County 
line, on private, State, and Federal lands. 
Mine life is anticipated to be 15 to 20 years. 
The Celatom project should employ about 
40 people by the time full production is 
realized. The refined product will be used 
for filters in beverage manufacture and 
pharmaceuticals. 

Oil-Dri Production Co. continued to pro- 
duce diatomite from its open pit and proc- 
essing plant in Christmas Valley, Lake 
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County. The product was used for cat litter, 
oil absorbent, and anticaking additive in 
animal feeds, and an absorbent for hazard- 
ous wastes. 

Lime.—Lime production in Oregon for 
1985 increased 7% in value over that re- 
ported in 1984. Amalgamated Sugar Co. in 
Malheur County and Ash Grove Cement in 
Multnomah County continued quicklime 
production throughout the year. A com- 
paratively small amount of hydrated lime 
was produced by Ash Grove Coment. All of 
Amalgamated Sugar's production and part 
of Ash Grove Cement's was used to process 
sugar. 

Pumice.—Oregon retained its rank as 
first in the Nation for pumice production in 
1985. The value was down about 5% from 
that reported in 1984. Production remained 
about the same as that of 1984. Pumice was 
produced by Cascade Pumice Co. and Cen- 
tral Oregon Pumice Co. from their respec- 
tive operations in Deschutes County, near 
Bend. Primary uses were for concrete aggre- 
gate (52%), decorative building block (88%), 
road construction and maintenance (5%), 
and landscaping and roofing (5%). 
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Sand and Gravel (Construction).—Con- 
struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
even-numbered years only; therefore, this 
chapter contains only estimates for 1985. 
Data for odd-numbered years are based on 
annual company estimates made before 
yearend. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; the 1984 chapter gave estimates. 
Data for even-numbered years are based on 
annual company estimates made before 
yearend. 

Production of crushed stone increased 
nearly 2396 and about 4596 in quantity and 
value, respectively, from that reported in 
1984. The major use for crushed stone was 
in road base and unpaved road surfacing. 
These uses consumed nearly 4396 of the 
crushed stone produced during 1985. About 
88% of the crushed stone produced was 
transported by truck. The USFS produced 
25% of the total crushed stone for use in 
maintenance of roads on USFS adminis- 
tered lands. 


Table 4.—Oregon: Crushed stone’ soid or used by producers in 1985, by use 
(Thousand short tons and thousand dollars) 


Use 
Coarse aggregate (+ 1-1/2 inch): 
5 


i ballast 
Fine aggregate (- / inch): 
Stone sand, concrete 


Stone sand, bituminous mix or sea 


Quantity Value 
n y E is 117 216 
SNC ait Ae eee E E S 287 
3 K ⁵ 8 129 418 
ORT Vet Rr SM Rd 80 103 
EIN ethene (T 108 354 
7) [ 818 3.378 
JJ ĩðͤ rears Se 871 1.431 
M RH ET pe 4 19 
J 8 58 169 
J ͤĩ ðVLuſã ] ͤ vd MCA. 8 4 
PR eae ee Se aa NET ee ENT TET 5,886 — 22,314 
) - 1.198 3, 893 
J) ⁵ ⁵⁵„»N . a. 899 3, 436 
32 ⁵ Ä p 76 200 
JJJJJͤͤ T8 830 1.814 
77 UIGE EN EP MR 5,084 — 15,518 
JJ ĩð EUN 15,336 54.244 


Includes limestone, granite, sandstone, traprock, volcanic cinder and scoria, and miscellaneous stone. 


3Includes stone used in terrazzo and 


exposed aggregate and stone used for other construction and maintenance 


purposes. 
*Includes stone used for cement manufacture, chemical stone, and other uses not specified. 
“Includes production reported without a breakdown by end use and estimates for nonrespondents. 
5Data may not add to totals shown because of independent rounding. 
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Bristol Silica and Limestone Co. contin- 
ued to produce metallurgical-grade silica 
rock for Dow Corning Chemical Co. at 
Bristol's mine in Jackson County. The com- 
pany also sells silica for use as poultry grit, 
and fine-grained silica for use as a filtration 
medium. 

Tale (Soapstone).—Steatite of Southern 
Oregon Inc. produced block soapstone for 
art carving and other specialty uses in 1985. 


Its value decreased nearly 55% from that 


reported in 1984. 
METALS 


Aluminum.—Aluminum production in 
Oregon declined both in quantity and value 
compared with that reported in 1984. The 
decrease was attributed to worldwide alu- 
minum oversupply and the resultant low- 
er aluminum prices. Oregon's aluminum 
smelters were operating at 40% of capacity 
near yearend. Also affecting the industry 
were escalating electrical power costs, 
which had increased 800% during the previ- 
ous 5 years. The BPA, the region’s largest 
producer of hydroelectrical energy, began 
discussions with the aluminum producers to 
seek an equitable solution to all involved. 
One proposal offered by BPA would link 
electricity rates to the worldwide market 
price of aluminum. The proposal would 
establish a rate of 22 mills per kilowatt 
hour for aluminum ingot prices of $0.61 to 
$0.72 per pound. If aluminum prices drop- 
ped below $0.61, the rate would decrease 1 
mill per kilowatt hour for each l-cent-per- 
pound drop. Aluminum price increases 
above $0.72 per pound would result in a 
power rate increase of 0.5 mill per kilowatt 
hour for each 0.5-cent-per-pound increase in 
price. At yearend, rates were 22.8 mills per 
kilowatt hour, and the Metals Week aver- 
age daily price quotation for December 1985 
was 49.976 cents per pound. 

Reynolds Metals Co. laid off 155 employ- 
ees at Troutdale and shut down 1 potline 
because of large company aluminum inven- 
tories. The reductions brought the operat- 
ing rate down to about 42% of capacity or 
55,000 short tons of metal per year, where it 
remained at yearend. 

Northwest Aluminum of Portland won 
exclusive rights to negotiate a lease-pur- 
chase of Martin Marietta’s idle aluminum 
smelter at The Dalles. The plant has a rated 
capacity of 82,000 metric tons per year and 
was closed in late December 1984. Closure 
meant lost jobs for 450 people. 

Columbium, Tantalum, Zirconium.— 
TWCA again was listed among eight major 
domestic processors and/or producers of 
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columbium and tantalum in 1985. The com- 
pany has facilities to produce columbium 
and tantalum metal, columbium pentoxide, 
and ferrocolumbium, and employs 1,300 
people at its Albany plant. 

Copper, Gold, Lead, and Silver.—A num- 
ber of gold placers were active in Baker and 
Grant Counties in northeastern Oregon, 
and Douglas, Jackson, and Josephine Coun- 
ties in southwestern Oregon. Most of the 
operations were small, and only a few 
produced more than 50 troy ounces of gold 
in 1985. 

The larger producing placer mines in 
eastern Oregon were on Pine Creek near 
Hereford, on Clarks Creek and on the Up- 
per Burnt River in Baker County, and on 
Boulder Creek near Granite in Grant Coun- 
ty. Numerous small operations continued in 
Josephine County, including a number on 
Josephine Creek and its tributaries in the 
Galice area and on Coffee Creek in Douglas 
County. Proposed rules for the Wild and 
Scenic Illinois River Management Plan 
would end the use of small dredges on the 
Wild and Scenic stem of the Illinois River, 
where a number of operations have been 
active in past years at various sites between 
the U.S. National Forest boundary and the 
mouth of Biggs Creek. 

Lode gold, silver, and base metal produc- 
tion was mainly from small, intermittent 
operations at the Thomason Mine in Baker 
County; the Elk Heaven, Pyx, and Tempest 
Mines in Grant County; and the Greenback 
and Fall Creek gold mines in Josephine 
County. 

Nickel.—M. A. Hanna began a $13 mil- 
lion renovation in June of its nickel oper- 
ation at Riddle, in Douglas County. Mining 
and smelting ceased for 4 months to install 
the new equipment, which the company 
hopes will restore profitability by allowing 
them to concentrate low-grade ores for more 
economic smelting. The Riddle operation is 
the Nation's only integrated nickel mine 
and smelter. The renovation involves instal- 
lation of equipment for a new wet-screening 
process. The process will increase grades of 
ore shipped to the smelter from about 1% to 
at least 206 by washing the higher grade, 
Soft, fine material off the relatively un- 
weathered host rock. Ore will be wet crush- 
ed, then pumped into a 300-foot-diameter 
thickener tank. The ore will then be trans- 
ported, as a slurry from the tank, down 
Nickel Mountain through a 10-inch-diam- 
eter pipe to the plant, a distance of about 
18,000 feet. At the plant, the slurry will be 
funneled into five large centrifuges for de- 
watering; the water will then be recir- 
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culated. The dewatered material will be 
blended with other dry fine ore before being 
fed into a furnace for smelting. 
Titanium.—ALTi continued a pilot pro- 
gram to produce titanium sponge and pow- 
der from ilmenite, using the continuous 
flow process (ALTi-Oxy process), which was 
patented by Occidental Petroleum Corp. in 
1983. ALTi received a license from Occiden- 
tal for the process and capital from the 
private sector to fund production. The new 
process may enable ALTi to produce new 
titanium alloys that currently cannot be 
produced by conventional methods. ALTi 
also announced plans to construct a manu- 
facturing plant to increase production. The 
plant probably will be built in Alabama, 
Florida, Mississippi, or Texas. The company 
indicated the Southern States are a better 
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used in the production process, and Ore- 


gon’s strict regulations make disposing of 
the 1 byproduct prohibitively ex- 


Ord Metallurgical Corp. (OREMET) 
celebrated its 30th year in business. In 
September, Armco Inc.'s 8096 stock owner- 
ship of OREMET was purchased by Owens- 
Corning Fiberglas Corp. of Toledo, OH. 
OREMET operates an integrated produc- 
tion plant in Albany, OR, that produces 
titanium sponge, ingots, mill products, and 
castings for aerospace and industrial appli- 
cations. In 1985, OREMET expanded its 
magnesium recycle facility to provide the 
corporation with an optimum balance in its 
total sponge manufacturing operation. 


1State Mineral Officer, Bureau of Mines, Spokane, WA. 


ó : *Geologist, Oregon t of Geology and Mineral 
source for the ilmenite sand concentrate Industries, Baker, OR. 
Table 5.—Principal producers 
Commodity and company Address Type of activity County 
Aluminum: 
Reynolds Metals Oo 5100 NE. Sundial Rd. Smelter _____ Multnomah. 
88 Troutdale, OR 97060 
ment: 
Ash Grove Cement West Inc.... 5550 SW. Macadam Ave. Plants and Baker. 
Suite 800 quarries. 
Portland, OR 97201 
b e Picher Industries Inc Graham Blvd. Surface mi and 
e-Picher Industries Ine mine 
Vale, OR 97918 and plant 1 
Oil-Dri Production Co Box 191 . Lake. 
: Christmas Valley, OR 97638 
Amalgamated Sugar (o Box 1766 Plant Malheur. 
8080 7 OR 97913 
Ash Grove Cement Co ..-- a din Creek Parkway e Multnomah. 
| Overland Park, KS 66225 
2 227 "m 
A. Hanna co mine 
Paiti Riddle, OR 97469 and smelter 
Supreme Perlite o 4600 North Suttle Rd. Plant Multnomah. 
Portland, OR 97217 
Pumice: 
Cascade Pumice co FCC Deschutes. 
Central Oregon Pumice Co 89 A Pi Do. 
ntral Oregon Pumice Co ‘ ve. 85 
às Bend, OR 97701 
ne 
Baker Rock Crushing Ine 21880 SW. Farmington Rd. Quar ry Washi 
5 Quarry ashington. 
Karban Rock Ine 8101 24th A — Scio Do. 
Forest Grove, OR 97116 
Rogers Construction Co- ------- Box 7 5 Umatilla. 
Umatilla, OR 97882 
Springfield Quarry Rock Products — C Lane. 
MN š Springfield, OR 97477 
Steatite of Southern Oregon Inc 2891 Elk Lane Surface mine Jackson and 
= Grants Pass, OR 97526 and mi Josephine. 
Oregon Metallurgical Corp Box 580 Smelter ..... Linn. 
dis Albany, OR 97321 
Teague Mineral Products Co....  Box85C Route 2 mine Malheur. 
Adrian, OR 9790 and plant. E 
eds Wah Chang Albany“ 1600 NE. Old Salem Rd. -do ud 
indes 7777 Albany, OR 97821 ere erie 


! Also clays, pumicite, and crushed stone. 
3 Also bentonite. 
3 Also columbium, hafnium, tantalum, and vanadium. 


The Mineral Industry of 
Pennsylvania 


This chapter has vira prepared under a Memorandum of Understanding between the 


Bureau of Mines, U 


S. Department of the Interior, and the Pennsylvania Bureau of 


Topographic and Geologic Survey, Department of Environmental Resources, for col- 


lecting information on all nonfuel minerals 


By L. J. Prosser, Jr., and Robert C. Smith? 


The value of Pennsylvania's nonfuel min- 
eral production of about $804 million was 
the highest in the State's history. National- 
ly, Pennsylvania ranked eighth in value of 
nonfuel mineral production accounting for 
about 3.5% of the U.S. total. The increase in 
value of $96 million over that of 1984 was 


also the largest among the 50 States in 1985. 
However, the record-high value reflected, 
primarily, continuing higher prices for min- 
eral commodities produced in Pennsylvania 
rather than significant gains in mineral 
output. 


Table 1.—Nonfuel mineral production in Pennsylvania! 


1984 1985 
Mineral Value Value 
Quantity (thou- Quantity (thou 
sands) 
Cement: 

Masonry__._________________ thousand short tons 298 $20,849 308 $20,970 
Portland. - 2. co E ete es aus 5,735 281,590 5,535 288, 
CG —— ss ef eL cutie "EP 963 4,050 1,142 5,298 
Gem (Ones p ̃ p ee Ii NA 5 NA 5 
III cee es thousand short tons 1,620 90,182 1,492 85,269 
Poit Rec OPERAE es . DF ENERO TE do 24 693 21 602 

Sand and gravel: 
IN Sm E E ENI A EAA EE S ALEATE do... 14,472 64,285 *17,000 974,000 
Industrial. ---.-----------------—— eco do W W 698 9, 
Crushéd sooo eee esses do... 56,200 228,000 64.765 310,859 
Dimension pp ̃ see do 44 6,001 51 8,214 
Combined value of clays (kaolin), mica (scrap), and value indicated by 
)))J!kk.õ.üöv.;v ree OP c XX 12,701 XX 1,380 
e ß EE XX 108,856 XX 804,474 


*Estimated. NA Not available. 
“Combined value” figure. XX Not AM 
1Production as measured by mine shi 
3Excludes kaolin; value included with 1 Combined val 


W Withheld to avoid disclosing company proprietary data; value included with 
pments, sales, 1 marketable production (including consumption by producers). 
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Table 2.—Nonfuel minerals produced in 
Pennsylvania in 1984, by county! 


Minerals produced in 
County order of value 
dam Lime, clays, mi 
Allegheny 9 sand and gravel, 
Armstrong Sand ai and gravel, clays. 
Beaver Do. 
Berks — Cement, clays. 
BIG Sand and gravel. 
Bradford Do. 
Bucks Sand and gravel, clays 
Butler Lime, cement, sand and gravel. 
Cameron Sand and gravel. 
Carbon Do. 
Centre Lime. 
Chester Lime, clays. 
Clinton Clays. 
Columbia Sand and gravel. 
Crawford |... Do. 
Cumberland ...... Do. 
Dauphin -------- Do. 
Erie Sand and gravel, peat. 
Fore't Sand and gravel. 
Franklin : 
Fulton Do. 
Huntingdon Do. 
Jefferson Clays, sand and gravel. 
Lacka wanna cae sand and gravel. 
caster 
Lawrence Cement, sand and gravel, 
clays, peat. 
Lebanon Lime. 
high |... .....- Cement. 
Luzerne Sand and gravel, peat. 
Lycoming Sand and gravel. 
ercerr 
iir 8 Lime, sand and gravel. 
Monroe Sand and gravel, clays, peat. 
. PORE Lime. 
Northampton Cement, sand and 
Northum rland 3 Sand and gravel, c 
PF 1 and gravel. 
Schuylkill . 
Susqueh anna Do 
Hess Do. 
Union Clays. 
Venango -------- Sand and gravel. 
Warren Do. 
Wayne Do. 
Westmoreland Do. 
Wyoming Do. 
SC ———— nt "me cement, sand and gravel, 
clays. 
Undistributed? _ _ _ _ Stone (crushed and dimension), 
gem stones. 


1No production of nonfuel mineral commodities was 
a des for counties not listed. 
ta not available by county for minerals listed. 


Trends and Developments.—Increased 
prices for mineral commodities coupled 
with demand for industrial minerals by the 
construction industry escalated Pennsylva- 
nia’s value of nonfuel mineral production to 
a record high of $804 million. Cement, lime, 
construction sand and gravel, and crushed 
stone accounted for about $780 million or 
97% of the total value. 

The previous State record for the value of 
nonfuel mineral production was $722 mil- 
lion in 1979. Since 1979, the unit prices of 
Pennsylvania’s four leading commodities in 
total value had increased or remained 
above that of the national average. The 
average price per short ton of crushed stone 
(f.o.b. quarry) in the United States in 1979 
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was $2.98; in Pennsylvania, $3.14 or 5% 
above the national average. By 1985, crush- 
ed stone prices in Pennsylvania were $4.80 
per ton, which was $0.75 or nearly 20% 
above the U.S. average. An even greater 
change occurred in cement prices over the 
last 6 years. In 1979, portland cement sold 
in Pennsylvania for about $40 per short ton 
(mill value) compared with $46 per ton 
nationally. Gradually, since 1979, Pennsyl- 
vania cement prices rose to $52.04 surpass- 
ing the national average by $0.63 in 1985. 
Whereas the average U.S. price for cement 
increased 12% since 1979, Pennsylvania's 
price was 3096 higher. Lime prices in Penn- 
sylvania ranged from 6% to 11% above the 
national average for the past 6 years. Of the 
17 States producing more than 200,000 
short tons of lime in 1985, Pennsylvania's 
average price of $57.15 per short ton was 
third highest. In 1979, the unit value per 
short ton of construction sand and gravel in 
Pennsylvania was $3.15, second highest 
among the 50 States and 4096 above the 
national average. In 1985, a ton of construc- 
tion sand and gravel in Pennsylvania cost 
$4.35, highest in the Nation and 43% above 
the U.S. average. 

The recent history of mineral prices in 
Pennsylvania is related to changes in the 
domestic and international marketplace 
along with the indigenous conditions in the 
State's mining industry. The State's cement 
industry used the wet process at 5 of its 11 
plants. Nationally, about 38% of production 
was exclusively from wet-process plants. 
Average fuel consumption for kiln-firing in 
wet-process plants was 33% higher than for 
dry-process operations. Also in 1985, cement 
imports increased to nearly 14.5 million 
tons, the highest level in U.S. history. Tra- 
ditionally, Pennsylvania's steel industry 
consumed more than 50% of the State's 
lime production. That percentage of con- 
sumption remained about the same in 1985. 
The State's steel production has declined by 
about 25% since the late 1970's. The decline 
in Pennsylvania's steel, cement, and lime 
manufacturing also reduced the output of 
crushed stone, particularly limestone. As 
the population continued to move from 
cities to suburbs, the land available for 
mining aggregate declined because of local 
zoning and other regulations. In addition, 
environmental concerns and stipulations 
increased the time and cost for aggregate 
producers in opening or expanding mining 
operations. These conditions were similar 
nationwide, but particularly affected Penn- 
sylvania sand and gravel production be- 
cause of inherent limited resources. 


THE MINERAL INDUSTRY OF PENNSYLVANIA 471 
Table 3.—Indicators of Pennsylvania business activity 
1983' 1984 1985P 
Em ent and labor force, annual average: 
8 Ern d ðò ⁵ↄVUͥͥͥͥ ³ðV]j] ⁵ðVâd u ĩðâ2ĩ PRU ORUM e: thousands 11,891 11,887 11,858 
Total e civilian labor force ouo AAA do 5, 506 5,479 5,519 
Unemploymettnen:ititk inen 22222222222-2-2 percent _ 11.8 9.1 8.0 
Employment (nonagricultural): | 
Mining total thousands_ _ $9.0 88.6 86.8 
Nonmetallic minerals except fuels- - -- - -------------- do... 8.9 4.0 4.6 
Coal mining L UU U⏑＋: -22l22222222222-2 do- 30.1 29.1 26.0 
Oil and gas extraction? ~- ------------------------ do 4.9 5.4 5.6 
Manufacturing total“V”Ud“U7j“ ccc ccc c222 2222222 do... 10958 1, 121.9 1,089.5 
Sto clay 1 red "ERN "bes 1487 14940 1475 
ne, , an Pet. Bois ; Í : 
allied ENEE 8 do- 58.1 59.2 59.8 
Petroleum and coal products — — - —- ------------------—— do— 14.8 13.0 12.6 
Construction ns do- 165.7 175.8 189.5 
rtation ano panie utilita o . lI do... 239.7 244.2 239.4 
Wholesale and retail trade ---------------—-—-— do- 994.1 1,083.1 1,069.0 
ee insurance, real estate „ do- 243.0 253.5 262.4 
avene d c epe E Lc ae c E Ls do... 1,073.2 1,114.9 1,170.8 
rosis and government enterprises JJ SES do- 673.7 672.9 679.3 
ToP x. xr olo Se ee i i do- 4,524.3 4, 654.8 4,786.3 
Personal income: 
1770 ⁰ AA Ol Ue renege millions.. $141,508 $151,020 $159,276 
nm J ⁵ði/ddſſſͥ a en ⅛ðù2Lñ y 8 $11,901 $12,704 $138,487 
Total average ae iy hours, re, producuon workers 39.2 40.2 39.9 
Total heurly prod Po -LLI $8.9 $95 $9.6 
average Sai DNG, uction workers : ; 
Earnings by in. : Tcr minerals, except fuels... -- - - ------------- $9 0 $9.8 287 
in 
Farm incoumdddmHſMſWsimösm m ·ʒ „„ millions $496 $978 
ö ] nenne 8 do- $97,190 $104,751 $110,885 
inig total i Lo oc sous Le LL do 31.571 31.792 31.710 
, -----------=-- . e c do- 86 W W 
Nonmetallic minerals except fuel do $97 $102 $127 
7 ð E ge SNS 8 do. _ _ — $27,181 $29,086 $29,625 
Bon A a = e "igit 1165 $2 415382 
ne, clay, and glass products occi: ; i 
and allied products -..-------------------- do... 1,885 1,991 2,157 
Petroleum oad coal produe ti do- 8732 $692 $705 
ü yꝗyꝗð MA a ⁰⁰⁰⁰yd A ne ee do $5,556 ,080 $6,442 
tion and public utilities do- ,251 149 $1,973 
Wholesale and IJJJ//ööõÜ˙’⁵L ::.... cce do- 315,312 $16,296 $17,258 
Finance, insurance, real estate «„ do... ,269 $5,653 $6,543 
a JF "ua $324 113351 114052 
t and government enterprises es ^ , 
Construction activity: 
Number of private and public residential units authorized . . 83,508 89,546 48,566 
Value of nonresidential construction“ millions. . — $1,74433 $2,013.0 82, 115.4 
M of N road pea awards 7 do 3298.0 $941.0 81, 252.0 
pmen portland and masonry cement wi tate 
thousand short tons 2,417 2,686 3,025 
Nonfuel mineral production value: 
Total crude mmeral value „ millions 3635.1 $708.4 $804.5 
Value per capita - - - - —- - --- --------------——-————————— See $53 $60 $68 


PPreliminary. Revised. W Withheld to avoid disclosing company proprietary data. 
„ Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 


"° Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 
Data may not add to totals shown because of independent rounding. 
*1988 data based upon 16,000-place sample; 1984 and 1985 data based upon 17,000-place sample. 


.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 


Sources: U 
US. ele of Mines. 


Legislation and Government Pro- 
grams.—Unresolved for the second year 
was a proposal by the U.S. Department of 
Transportation to sell the federally owned 
Consolidated Railroad Corp. (Conrail) to 
private interests. About 15,000 Pennsylva- 
nians are employed by Conrail, nearly 40% 
of the company’s work force. Also, about 
28% (4,014 miles) of the railroad system is 
in the State. The State’s steel, coal, and 
other mineral producers heavily dependent 
on rail transportation were concerned that 
the sale could result in abandonment of 


some routes and reduce competition in the 
East affecting freight rates. 

The Pennsylvania Bureau of Topographic 
and Geologic Survey's mineral resource pro- 
gram published a directory of nonfuel min- 
eral producers that included the geologic 
formation and rock type of each operation.“ 
Also completed during the year was a geo- 
logic map illustrating the 19 basic rock 
types in the State.‘ This map simplified the 
1980 Geologic Map of Pennsylvania (Map 1), 
which detailed geologic age relationships. 

Future studies anticipated by the Penn- 
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Figure 1.—Total value of nonfuel mineral production in Pennsylvania. 


sylvania Geological Survey (PGS) included a 
followup investigation of high-purity silica 
in the Blue Ridge physiographic province, 
description and characterization of the ura- 
nium mineralization in the Reading Prong, 
and chemical analyses of thick Ordovician 
Age carbonates in central Pennsylvania. A 
compilation of early Mesozoic copper-gold 
occurrences was planned in support of the 
U.S. Geological Survey's studies of mineral- 
ization associated with early Mesozoic dia- 
base. 

The cooperative clay-shale testing pro- 
gram between the U.S. Bureau of Mines and 
PGS has tested more than 900 sources for 
the purpose of identifying new ceramic 
resources in the State. Although this pro- 
gram was to end in 1986, information and 
sample briquets were available for inspec- 
tion at the PGS headquarters in Harris- 
burg. 

Federal programs included research at 
the U.S. Bureau of Mines Pittsburgh Re- 
search Center. Among the projects at the 
center in 1985 was one to develop an artifi- 
cial intelligence system with the capability 
to recommend solutions when hazardous 
conditions occur in a mine. Subsidence pro- 
files for northern Appalachia were designed 


using a computer model along with actual 
observation. This work was expected to be 
expanded for use in other regions of the 
country.* 

In October, the State received a $41.5 
million grant for its reclamation and coal 
mine regulatory program from the Office of 
Surface Mining (OSM), U.S. Department of 
the Interior. The funding will be used to 
reclaim 84 sites, including the Cherry Land 
limestone mines in Armstrong County and 
the Oakhurst clay mine in Cambria County. 
The mine reclamation funds came from fees 
paid by coal mine operators nationwide and 
were administered by OSM for reclamation 
of mines abandoned before 1977. 

The State needed an additional $97 mil- 
lion to reclaim strip mines covering 15,000 
acres abandoned since 1977, according to 
Pennsylvania's Department of Environmen- 
tal Resources (DER). Although State and 
Federal laws require strip mine operators to 
reclaim. the land, poor coal markets, en- 
forcement problems, and operators failing 
to reclaim land in the last 8 years resulted 
in the acres of unreclaimed land. In 1985, 
the DER reclaimed 460 acres, a tenfold 
increase since 1980. 
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Figure 2.—Principal mineral producing localities in Pennsylvania. 
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REVIEW BY NONFUEL MINERAL COMMODITIES 


INDUSTRIAL MINERALS 


In this section, nonfuel mineral commodi- 
ties that were mined in Pennsylvania in 
1985 are discussed. Quantity and value data 
for these commodities are given in table 1. 

Pennsylvania also manufactured or proc- 
essed graphite, gypsum, perlite, pyrophyl- 
lite, slag, sulfur, sulfuric acid, and vermicu- 
lite. Combined value of these processed 
minerals was about $95 million. 

Cement.—In Pennsylvania, cement data 
are divided into two districts: eastern Penn- 
sylvania, which is all counties east of the 
eastern boundaries of Potter, Clinton, 
Centre, Huntingdon, and Franklin Coun- 
ties; and western Pennsylvania, which is all 
other counties in the State. In 1985, the 
State's nine eastern plants produced 4.8 
million short tons of portland cement utiliz- 
ing about 8596 of capacity. Pennsylvania's 
four western plants produced about 1.8 
million tons of portland cement utilizing 
about 52% of capacity. 

Construction of two new cement import 
terminals was expected to increase competi- 
tion for cement producers in eastern Penn- 
sylvania. Late in 1985, Norwegian and Ital- 


ian interests purchased a site in Philadel- 
phia and began constructing a dry bulk- 
loading facility. The facility was expected to 
be equipped by mid-1986 for the import of 
cement and export of coal. A second termi- 
nal was under construction in Chester. The 
two terminals were expected to have a 
combined capacity of 500,000 tons or about 
1096 of the total capacity of cement plants 
in eastern Pennsylvania. 

Also during the year, Allentown Cement 
Co. Inc, an independent producer, pur- 
chased the Evansville cement plant and 
quarry of National Gypsum Co. The sale 
also included cement terminals in Bowie, 
MD, and Jersey City, NJ. 

Fuller International Inc., Bethlehem, 
signed a $26 million contract with Fecto 
Cement Ltd. According to the agreement, a 
2,000-ton-per-day cement plant is scheduled 
for completion in 1987 at a site about 10 
miles north of Islamabad, Pakistan. 

Clays.—Output of clay and shale increas- 
ed for the second consecutive year. The 
nearly 20% gain in output primarily result- 
ed from demand for brick from the con- 
struction industry. 


Table 4.—Pennsylvania: Clays sold or used by producers, by use! 


(Short tons) | 
Use 1984 1985 
Common brick Le 4,000 10,000 
Facs bike aga a a mn eee es 761,281 712,491 
Firebrick, blocks and shapes... 2-222 2 --2 c2 2c 2l 22 15,524 189,204 
Mostar : 6 refractory ________________________________ 38'812 38,926 
cement, refractory _________________~________ „„ 5 

Portland and other cement «« «4 „ 85,1 93,080 
Tile: Drain, quarry, structuraaa.l2nnnunununn 31,120 81,295 
CQ CARSON a EUH ERAI METRE 8 2,985 12,878 
TOR 25:2 ag ac ie il iL EE x EL E 962,955 1,142,217 


1Excludes kaolin. 


*Includes paint, lightweight aggregates, highway surfacing, and structural concrete. 


Gem Stones.—Rockhounds and mineral 
dealers collected mineral specimens and 
semiprecious gem stones in Pennsylvania 
valued at an estimated $5,000. 

Lime.—Pennsylvania was one of six 
States that produced more than 1 million 
short tons of lime. The State ranked fourth 
nationally in total output despite a 128,000- 


ton or 8% decline in production in 1985 
compared with that of 1984. The lower 
output in 1985 reflected decreases in coal 
and steel production. One small tonnage 
producer, Honey Creek Lime Co., Reeds- 
ville, Mifflin County, was shut down for the 
year. 
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Table 5.—Pennsylvania: Lime sold and used by producers, by use 


W Withheld to avoid disclosing com 


Includes alkalies, 
glass, oil well drilling, other ore concentrati 


metallurgy, paint, 


treatmen 
Acid water neutralization (mine and plant) 
Water purification... Le 


48] 
1984 1985 
Quanti Value Quanti Value 
(short A (thousands) (short ub (thousands) 
545,086 $21,614 545,453 454 
222,618 10,960 194,462 10,495 
180,899 9,827 143,342 807 
97,879 5,827 46,428 2,464 
830 5,169 12,5438 4,923 
30,259 1,482 844 1,543 
20,245 1,881 W W 
433,832 21,862 458,901 28,188 
1,619,708 90,182 1,491,979 85,269 


pany proprietary data; included with “Other.” 
animal and human food, briquetting (1984), desiccant (1984), explosives Mut dune: fiberglass a 


mason’s lime, other chemical and 
scil stabilization, sugar refining, sulfur removal from 


petroleum sand lime brick, 
stack gases, steel (open-hearth), tanning, pis drawing and data indicated by symbol W 


Mica.—Gross Mineral Corp. mined mica 
(sericite) near Fairfield, Adams County. The 
mica was trucked to a plant in Aspers for 
processing and used as a filler and extender 
primarily by the automotive industry. 

Peat.—In a ruling by the State’s Attorney 
General in 1984, peat was considered not a 
mineral.” With that ruling, regulation of 
peat mining became the responsibility of 
the Bureau of Dams and Waterway Man- 
agement (BDWM) because peat bogs are 
typically associated with wetland areas. 
This change in authority increased proce- 
dures and regulations regarding permitting, 
mining, and reclamation of peat bogs. In 
1985, the BDWM continued to work with 
peat producers to lessen the impact i the 
change in regulations. 

Sand and Gravel.—Construction. Cori: 
struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
even-numbered years only; therefore, this 
chapter contains only estimates for 1985. 
Data for odd-numbered years are based on 
annual company estimates made before 
yearend. 

Construction sand and gravel production 
increased for the second consecutive year. 
Both the housing and highway construction 
industries reported gains in 1985 as meas- 
ured in the number of housing units start- 
ed and the value of State road contracts. 
Construction sand and gravel prices in 


Pennsylvania also remained high at $4.35 
per short ton, $1.30 above the U.S. average 
price and the highest in the Nation. 

During the year, Pittsburgh Sand & Grav- 
el Co. began operating a 350-ton-per-hour 
dredge and processing plant near the Pike 
Island Dam along the Ohio River. The new 
dredge was equipped with a unique diffuser 

that minimized turbidity and distributed 
waste water particulates over the river 
bottom.* Pittsburgh Sand & Gravel’s mar- 
ket area included eastern Ohio, western 
Pennsylvania, and the West Virginia Pan- 
handle. 

Industrial.—Pennsylvania's leading in- 
dustrial sand producer, Pennsylvania Glass 
Sand Corp., was sold to United States Borax 
& Chemical Corp., a subsidiary of The Rio 
Tinto Zinc Corp. PLC of the United King- 
dom. The firm mined industrial sand in 
Huntingdon County primarily for use in 
manufacture of glass containers. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; the 1984 chapter gave estimates. 
Data for even-numbered years are based on 
annual company estimates made before 
yearend. 

Crushed. —Crushed stone output increas- 
ed 1596 in 1985 and was the highest total 
reported in 6 years. About 70% of the stone 
produced was limestone. Also mined were 
dolomite, granite, sandstone, and traprock. 
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Table 6.—Pennsylvania: Crushed stone! sold or used by producers in 1985, by use 
(Thousand short tons and thousand dollars) 


Use Quantity Value 
V 
eee 1 IE e B; 218 
Feu 2 05 0 EE ß 1 
8 17,748 
tuminous aggregate, coarse_____________________________________ 558 19,199 
Bitumin hl mr sa gioielli Bie ON AA ep es RT eT MR A al SE RR Ob 2577 1 
G)VFFPPFCCCCCCCTCTCC0WTVTVTCTCTGT0T0TCB(„TꝙTGſ.f.. DORUM NND ee 876 1 
Fine aggregate (-8/Sinchy 
CONCI — c ce ee n Lt e cee eee 8 4,197 
Stone sand, bituminous mix or Sell EC 5,858 
Combined coarse fine aggregates: 22 TT 
. JJJbCͥöõöĩ; RN E RR 12,578 51,484 
Unpaved road surfacing 2222 c2 eee 1,779 8,770 
and exposed aggregate J es a ecards eee 1.873 an 
Agricultural: Agricul tural limestone __________________________________ 1,219 10,480 
and metallurgical: 
Cement manufacture____._______.~ ~~ «„ 6,571 25,420 
Lime manufacturtttſeedʒddi „„ 1 
Ä’ ³ꝛ˙ /. ͤ kd ͥ⁰ m; ³ð dd mm; y LU 1.810 11,187 
eee AQUI HEAR Ks SCR NU M 4409 
Other unapocifiedd,—«õ«õœ MMMMVM 4 18,602 65,749 
Ma est Ru a 64,765 810,859 


i and miscellaneous stone. 
— . combined cares and fine aggregates, building products, and 


Includes stone used in dead burned dolomite ⁵ͤͤÄTV mina dusting ot add. water treatment, 5 
mineral tood, eee x POCOLAIN rong gran and 
“Includes production reported without a breakdown by end use and estimates for nonrespondents. 
5Data may not add to totals shown because of independent rounding. 


Dimension.—In 1985, 51,000 short tons  (diabase). Demand remained strong for the 
(617,820 cubic feet) of dimension stone was State's slate and flagstone products. During 
produced in Pennsylvania. Types of stone the year, a summary of Pennsylvania's slate 
quarried in descending order of production industry was published.“ 
were sandstone, slate, and block granite 


Table 7.—Pennsylvania: Dimension stone! sold or used by producers in 1985, by use 
ti Cubic feet Val 
rard (thousands) 


(thousands) 
Rough stone: 

7))))))))))́)ßGAAAT(0000T0T0V0V0T0T0T0T0T0V— ĩðͤ . ee 16,488 211 $667 
Mon A a . 8.220 98 1.678 

Structural and sanitary hh LLL LLL „ 4,484 49 
Fn aio 7j ⁵⁰:w SEO SIN eee 1820 17 419 
Roofing slate i 1215 16 2174 

c EE 8,985 112 
Total p —— METER 51,268 3618 8,214 


i and miscellaneous stone 
3Includes ashlars and partially squared pieces and a small amount of rough blocks for building and construction. 
ata do not add to total shown because of independent rounding. 
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METALS 

Metals discussed in this section were 
processed from materials received from 
both foreign and domestic sources. Pennsyl- 
vania's last metal mine was closed in 1988. 
Production and value data for these metals, 
which are not included in table 1, are given 
if available. 

Beryllium.—The Cabot Wrought Prod- 
ucts Div. of Cabot Corp. produced beryllium- 
copper and other beryllium alloys at its 
Reading, PA, plant. In October 1985, Cabot 
announced that it would sell most of its 
alloys and metals facilities, including its 
beryllium-copper alloy sector, as part of a 
restructuring program. The divestiture re- 
portedly would include beryllium-copper al- 
loy facilities at Reading. 

Iron and Steel.—Pennsylvania ranked 
third of 10 States in pig iron shipments in 
1985. Shipments declined by about 1.1 mil- 
lion short tons to a total of 6.5 million tons 
compared with the 1984 total. Correspond- 
ingly, the value of shipments declined from 
$1.6 billion in 1984 to $1.4 billion in 1985. 

Steel production also decreased in Penn- 
sylvania in 1985 to about 12 million tons 
from 14.4 million tons in 1984. Pennsylva- 
nia accounted for about 18% of U.S. steel 
production in 1985. 

The decline in the State's iron and steel 
industry was reflected in plant closings 
during the year. Wheeling-Pittsburgh Steel 
Corp. (W-P), with about $500 million in 
long-term debts, filed for chapter 11 bank- 
ruptcy protection in April. In July, union 
workers began a 98-day strike that was 
finally settled with a new contract that 
reduced employment costs by about 16%. 
W-P, the Nation's seventh largest steel 
producer, employed about 8,200 workers at 
plants in Pennsylvania, Ohio, and West 
Virginia. 

In Pennsylvania, W-P permanently closed 
its hot-strip mill and seamless tube oper- 
ations in Allenport. Remaining in operation 
were a tandem mill pickle line, temper 
mill and annealing facility employing 
about 425 of an early 1980's work force of 
2,000. At W-P's other Pennsylvania oper- 
ation in Monessen, the last operating blast 
furnace was shut down at yearend to reduce 
inventory. W-P also announced that a feasi- 
bility study on replacing the blast furnace 
with an electric arc furnace (EAF) would be 
completed by mid-1986. LTV Steel Co. shut 
down or idled facilities at Alliquippa, Bea- 
ver Falls, and Pittsburgh, reducing employ- 
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ment from about 22,000 in 1979 to about 
2,400 at yearend 1985. Armco Inc. also 
closed a tubular goods plant at Ambridge. 
That closing resulted in an employment loss 
of about 1,500. The continuing decline in 
Pennsylvania’s steel industry from a 30- 
million-ton-per-year scale in 1970 to 12 mil- 
lion in 1985 paralleled the demise of inte- 
grated steel producers in the Northeast. 

In addition to foreign competition, inte- 
grated producers faced domestic competi- 
tion from minimills. Minimills usually have 
less than 1 million tons of annual capacity 
and employ mostly nonunion workers. Em- 
ployee wages and benefits at minimills were 
about $16 per hour versus $22 to $23 for 
unionized workers.* 

Minimills also typically use EAF that 
remelt steel scrap. In contrast, integrated 
plants in the Northeast, predominantly 
equipped with basic oxygen and open- 
hearth furnaces, required higher quantities 
of the raw materials used in steelmaking. 

The local economic impact of plant clos- 
ings and cutbacks was exemplified by 
Bothlehem Steel’s request for a reduction in 
property taxes for its Northampton County 
operations. Bethlehem Steel requested the 
assessed value of its properties be dropped 
from $32 million to $18 million thereby 
lowering its tax obligation from $3.5 million 
to $1.9 million. In 1985, the $3.5 million paid 
by Bothlehem Steel was distributed to the 
county, $575,000; the city of Bethlehem, 
$970,000; the Bethlehem area school dis- 
trict, $1.65 million; and the Saucon Valley 
school district, $280,000. A decision on the 
reassessment was expected in 1986. In other 
activity, Bethlehem Steel sold its Grace 
Mine as part of a 4,100-acre tract in Berks 
County to a development firm for about $3.7 
million. Iron ore was produced at the mine 
for use in the company’s steelmaking oper- 
ations until it was closed in 1977. 

Late in the year, United States Steel 
Corp. (USS), the Nation's leading steel- 
maker, signed a $3.7 billion agreement to 
purchase Texas Oil & Gas Corp. If the 
agreement is approved by shareholders, 
steel would account for about 33% of USS’ 
total business. 

USS’ facilities in Pennsylvania had an 
annual production capacity of about 6.5 
million tons of steel. Both the Monongahela 
Valley (Mon Valley) and Fairless Hills oper- 
ations primarily produced sheet steel but 
neither was equipped with continuous cast- 
ers. Continuous casting forms molten steel 
directly into a semifinished product elimi- 
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nating several steps in the traditional steel- 
making process. Nationally, the percent of 
raw steel continuously cast increased from 
39.6% in 1984 to 42.3% in 1985 and has 
doubled since 1980. Operations without con- 
tinuous casting capability are considered 
less likely to survive strong competition in 
the international marketplace. 

Ferroalloys.—Output of ferroalloys re- 
mained about the same in 1985, but the 
average price per ton dropped 22%. Contin- 
ued weak demand from the steel industry 
and competition from imports combined to 
drop the average price of ferroalloys in 
Pennsylvania 75% below that of 1980. 

About 240,000 short tons of potential 
domestic high-carbon ferromanganese (H-C 
FeMn) capacity was eliminated with the 
demolition of Bethlehem Steel Corp.'s “L” 
blast furnace in Johnstown. Elkem Metals 
Co., headquartered in Pittsburgh, complet- 
ed the second year of a General Services 
Administration (GSA) contract to convert 
manganese ore to H-C FeMn. Elkem also 
received funding for 1986, and by the end of 
that year, a total of about 195,000 tons of 
manganese ore will be converted to about 
105,000 tons of H-C FeMn. Federal funding 
through GSA totaled nearly $45 million for 
the 3 years. 

Titanium.—In 1985, the ALTA Group 
began production of high-purity titanium 
primarily for use in the electronics industry 
at a plant in Evans City. ALTA used a 
molten salt bath electrolytic plating process 
developed by the U.S. Bureau of Mines. 0 
High-purity titanium was produced in crys- 
tal, powder, or mill product form and used 
in electronic, prosthetic, or corrosion- 
resistant applications. 

Zinc.—St. Joe Minerals Co., a subsidiary 
of Fluor Corp., operated a 100,000-short-ton- 
per-year-capacity zinc refinery in Monaca. 
Zinc concentrates were shipped from St. 
Joe's Balmat and Pierrepont Mines in New 
York. Workers went on strike in July when 
the labor contract expired, and the work 
stoppage continued at yearend. Production 
continued at the mines with supervisory 
and nonunion personnel but at a reduced 
rate. St. Joe also produced zinc oxide and 
dust. 

The New Jersey Zinc Co. Inc. (NJZD, a 
subsidiary of Horsehead Industries Inc. 


MINERALS YEARBOOK, 1985 


(HID, produced zinc oxide at its refinery in 
Palmerton. NJZI processed ore from its 
Sterling, NJ, mine, slab zinc, and waste and 
scrap materials to produce both American- 
and French-process zinc oxide. Horsehead 
Resource Development Co. (HRD), a sister 
company of NJZI and also a subsidiary of 
HII, used Waelz kiln and sintering facilities 
at the Palmerton plant to produce crude 
zinc oxide from steelmaking EAF dusts. 
HRD processed about 54,000 tons of EAF 
dust, which contained about 20% or higher 
zinc content and planned to double that 
tonnage in 1986. The crude zinc oxide prod- 
ucts, which generally contained about 55% 
zinc, 6% lead, and some cadmium, were 
further processed into marketable metal 
and zinc oxide. 

EAF steelmaking dusts, listed as hazard- 
ous waste by the Environmental Protection 
Agency (EPA) mainly because of leachable 
lead, cadmium, and chromium, cost the 
Steel industry as much as $200 per ton to 
dispose. About 450,000 tons of EAF dust, all 
containing zinc, were generated in the Unit- 
ed States in 1985; about 7596 of the tonnage 
was disposed at hazardous waste landfills. 
About 15% was processed to primarily re- 
cover zinc, mostly by HRD at Palmerton. By 
August 1988, a ban on disposing EAF dust 
at hazardous waste landfills was scheduled 
by the EPA. The HRD recovery process was 
being used for studies on environmentally 
safe disposal methods for EAF dust. 
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Table 8.— Principal producers 


Commodity and company 


Cement: 
Coplay Cement Co 
General Portland ine 
Hercules Cement Coo 
Lone Star Industries ine 


usa Corp - ~- -------------——- 
W. R. Turner Clay Co 0o0o0o 
Watsontown Brick Co oo 


Lime: 
Bethlehem Steel Corp.) 
Mercer Lime & Stone C0o 
Warner Cx ooo 


Peat: 
Gouldsboro Wayne Peat Co 
Lake Benton Peat Moss 
Sand and gravel: 
Construction: 
Davison Sand & Gravel Co _______ 
Dravo Cor 


Glacial Sand & Gravel co 


United States Borax & Chemical Corp 
Stone: 


The General Crushed Stone Co., a 
subsidiary of Koppers Co. Inc. 


New Enterprise Stone & Lime Co. Inc. 


Biene on 
A. Dally & Sons Ine 


Address 


Drawer 32 
Nazareth, PA 18064 


5160 Main St. 
Whitehall, PA 18052 
Center St. 
Stockertown, PA 18083 
Wood & Prospect St. 


Box 270 
Nazareth, PA 18064 


Bradford, PA 16701 
Phoenixville, PA 194600 
Box 5668 

Cleveland, OH 44101 

Box 104, R.D. 3 

PRU: PA 16866 

Bo 


x 
Watsontown, PA 17777 


Martin Tower 

Bethlehem, PA 18016 
525 William Penn PI. 
Pittsburgh, PA 15219 


Yellow Spri Rd. 
Devault, PA [9492 
Box 68 

Gouldsboro, PA 18424 


622 South Blakely St. 
Dunmore, PA 18512 


3d Ave. and 4th St. 
New Kensington, PA 15068 


4800 Grand Ave. 
Pittsburgh, PA 15222 
Box 102 


31 
Wescoville, PA 18106 


699 Bristol Pike 
Morrisville, PA 19067 


Box 11566 

Pittsburgh, PA 15238 

Box 187 

Berkeley Springs, WV 25411 


Box 231 
Easton, PA 18042 


R.D. 3 
New Enterprise, PA 16664 


Railroad Ave., Box 27 
Pen 1, PA 18072 
Route 

Lumberville, PA 18933 
Box 510 

St. Peters, PA 19470 


quarries. 


Dredge, pit, 
plant. 
—----do _—- 


Pits and 
plants. 


Pit and plant 


MEME. PS 


S 


Quarries and 
mills. 

Quarry .-.— 

S + o e 
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Jefferson. 


Chester. 
Lawrence. 


Clearfield. 


Allegheny and 
ver. 
Armstrong. 


Bradford and 
Aii 
ampton. 

Bucks. 

Allegheny. 


Huntingdon. 


Northampton. 
Bucks. 
Chester. 


1 Also stone. 
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By Doss H. White, Jr., and Ivette E. Torres? 


PUERTO RICO 


In 1985, the value of extractive mineral 


production was reported to be $101.9 million 
according to sales and/or value data report- 
ed to the Bureau of Mines, U.S. Department 
of the Interior, by the island's mineral 
producers. The value figure is approxi- 


mately $18.6 million below that reported for 
1984 and reflects a decrease in the use of 
mineral commodities during the latter part 
of the year. Sales of all major mineral 
commodities produced on the island fell 
below the 1984 levels. 


Table 1.—Nonfuel mineral production in Puerto Rico! 


1984 1985 
Mineral 

Cement (portland thousand short tons_. 997 $81,568 962 $12,602 
MEL MERE RERO NINE 8 do... 28 266 118 264 
LAM. ou oclo as ei y I P RE do 35 4,581 23 8,249 
Sand and gravel (industrial) do 43 W = cots 
Crushed- -----------------------—- do 5,813 27,675 498 199 
Dimensionnun!nlnn do ic 4455 " "me = casks 
Toa ae ² AA... XX 120, 495 XX 101,914 


*Estimated. W Withheld to avoid disclosing company proprietary data; not included in "Total" XX Not 
Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


*Total does not include value of item withheld. 


487 


488 


MINERALS YEARBOOK, 1985 


Table 2.—Nonfuel minerals produced in 
Puerto Rico in 1984, by district! 


uction 
re ere 


of nonfuel mineral commodities was 
listed. 


not available by district for minerals listed. 


Table 3.— Indicators of Puerto Rico business activity 


Employment and labor force, annual average: 
Populati 


i à „„ ——— 
urs earnings: 
. weekly hours, production workers — — — — — 


Total Mir eid earnings, production workers 
Shipments of of niani cement (by destination 


Nonfuel mineral production value: 


Total crude mineral value 
Value per capita... - 44444 


1983" 1984 1985 

a nee thousands. _ 8,265 8,282 
FF da- 942 958 969 
3 percent 23.4 20.7 21.8 
„ thousands. _ T T T 
„ do... 143.7 150.8 148.2 
HON REN do 3.7 3.8 3.9 
Pr EHE do 15.9 16.4 16.9 
FCC do. ___ 22.8 21.5 25.1 
CCC do 15.4 15.5 14.6 
F do- 108.3 116.4 119.9 
c etu ee do 28.2 29.3 80.2 
333 do- 86.5 91.8 94.0 
111717101... do 240.1 253.2 255.4 
FFF do. 645.9 684.3 688.1 
LE EIEE ET ETAR 88.7 88.7 88.4 
age re mn E METERED $4.8 $5.0 $5.2 

thousand short tons 920 1,000 962 
P milliona.. _ $113.8 $120.5 $101.9 
MONTE ete ce $35 $87 $31 


PPreliminary.  'Revised. 
Division of Local Area Unemployment Statistics, Bureau of Labor Statistics, Bureau of the Census, U.S. Department 


of Commerce. 


3Data may not add to totals shown because of independent rounding. 
S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 


Sources: U 
U.S. Bureau rol Mines. 


Trends and Developments.—The output 
of Puerto Rico's mineral producers is used 
primarily by the construction industry— 
crushed stone for aggregate and cement 
manufacture, dimension stone for riprap 
and building applications, clays for brick 
and tile and cement manufacture, and ce- 
ment for concrete. Historically, the value 
of these four mineral commodities has 
accounted for over 95% of the value of 
extractive mineral production, illustrating 
the dependency of mineral sales on the 
health of the construction industry. 

In 1985, the value of construction permits 
rose from $31.7 million in January to $50.5 
million in March. However, the value of 
permits dropped sharply in April as the 


island's economic growth flattened and re- 
mained essentially flat for the remainder of 
the year. Although increased construction 
activity by the military and transportation 
sector helped to buoy mineral commodity 
sales, inadequate sewage treatment facili- 
ties created a crisis of major proportions for 
the construction and construction minerals 
industries. | 

A ban by the U.S. Environmental Protec- 
tion Agency (EPA) on wastewater hookups 
at 89 of the 106 treatment plants under the 
Puerto Rico Aqueducts and Sewer Authori- 
ty paralyzed more than $100 million in 
private and public sector construction. The 
ban was projected to affect an additional 
$300 million of stalled or canceled construc- 
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tion projects in 1986. The Commonwealth 
notified the EPA that it will establish finan- 
cial mechanisms through the Government 
Development Bank of Puerto Rico to pro- 
vide adequate financing for necessary im- 
provements to the island's wastewater 
treatment facilities. 

Legislation and Government  Pro- 
grams.—The Puerto Rican Geological Sur- 
vey, a division of the Department of Natu- 
ral Resources, carried out an extensive 
geological mapping and geochemical sam- 
pling program in the Barranquitas area in 
the center of the island. Exploration activi- 
ty was also conducted in Cerro La Avispa in 
Cayey and in Cerro La Tiza in Comerío. 
Several target sites for exploration drilling 
were identified. Work was under way on the 
driling of three 160-meter holes, and the 
Puerto Rican Government allocated an ini- 
tial $185,000 for the exploratory drilling. 

The U.S. Geological Survey and the Brit- 
ish Institute of Oceanographic Sciences be- 
gan reconnaissance mapping of nearly 
30,000 square miles of the sea floor off 
Puerto Rico and the U.S. Virgin Islands. 
The project is part of a U.S. Department of 
the Interior program to map and assess the 
nonliving resources in the Exclusive Eco- 
nomic Zone declared by the President in 
1983. The 3-billion-acre Exclusive Economic 
Zone gives the United States jurisdiction 
over seabed resources within 200 nautical 
miles of the coast of the United States and 
its trust territories and possessions. 


REVIEW BY NONFUEL MINERAL 
COMMODITIES 


Industrial Minerals.—Puerto Rico's ex- 
tractive mineral industry, in descending 
order of sales, consists of stone, clays, salt, 
and sand. In 1985, according to data obtain- 
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ed from the U.S. Department of Labor, 
Mine Safety and Health Administration 
(MSHA), 49 crushed stone operations were 
active and 31 companies were extracting 
sand. MSHA figures do not include clay 
producers. U.S. Bureau of Mines production 
and value data on table 1 include stone and 
clays produced for cement manufacture. 
Past canvasses of the island's sand and salt 
producers have been too incomplete to sup- 
ply meaningful data. 

Two companies produced cement, and one 
company produced synthetic graphite elec- 
trodes using petroleum pitch and tar as a 
raw material. One oil refinery recovered 
sulfur as a byproduct. 


Table 4.—Puerto Rico: Portland cement 
salient statistics 


(Short tons unless otherwise specified) 


1984 1985 
Number of active plants 2 2 
Productioůnn — 998,565 964,214 
Shipments from mills: 
5 T 996,839 962,225 
mM UNE REN $87,567,748 $72,601,674 
Stocks at mills, Dec. 31 33,276 35,265 


A summary of the crushed stone industry 
in Puerto Rico in 1985, abstracted from 
MSHA records, is as follows: 


Number 
Stone type of 
quarries 
Limestone ____~_~_~_~__~_~_~___________ 89 
Stone, undifferentiated Nen SHEER 6 
, ß et a ee uan 3 
Marble! _______________________ 1 


1Used in terrazzo floor manufacture. 
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Table 5.—Puerto Rico: Crushed stone! sold or used by producers in 1985, by use 
(Thousand short tons and thousand dollars) 


Use Quantity Value 
Coarse (+1-1/2 inch): 10 
Riprap and jetty stone _________________________________________ 158 883 
Coarse aggregate, graded: 
Concrete aggregate, coars „ 1,148 5,294 
Bituminous aggregate, coarse... c««ł„„ 728 
Bituminous f Em 178 
Fine aggregate (-8/8 inch) 
Stone sand, concrett, jh) j „„ „„„„„„„„„„„„„ 457 2,195 
Stone sand, bituminous mix or seal Re Hehe het Ea ee RUP T8 150 T 
Combined coarse fine aggregates: 2 TTT 
Graded road base or ubs „ũ„d 146 605 
and exposed aggregate __..._....._..._~__ „„ 117 
Other construction 61 280 
EE 1 
and — — J ac aks d Sie tae ares 1,124 5,089 
))%;ͤ¶ũ ³ MERETUR 2,027 9,181 
TOL. orca i ::: LL I LM E 15,498 25,799 


Includes limestone, granite, marble, sandstone, traprock, and other stone. 
JJ! stone. stone used for other construction and ̃ ̃̃ . and oder wasn Bí 


3Includes production reported without a breakdown by end use and estimates for nonrespondents. 
*Data do not add to total shown because of independent rounding. 


CARIBBEAN ISLAND POSSESSIONS 


The Virgin Islands was the only Carib- Martin Marietta Corp. closed its St. Croix 
bean Island possession with mineral produc- aluminum refinery. Sulfur was recovered at 
tion. Extractive output was limited to the Hess refinery. 
crushed stone and sand. During the year, 


PACIFIC ISLAND POSSESSIONS AND TRUST TERRITORY OF THE 
PACIFIC ISLANDS 


Stone is the only mineral commodity igiate Mineral Officer, Bureau of Mines, Tuscaloosa, 
known to be produced i in the two geographic AI. 


areas, and output is apparently limited to "Program specialist, Minerals Information, Washington, 
Guam and American Samoa. DC. 


"The Mineral Industry of 


Rhode 


This chapter has been prepared under a Memorandum of Understand 
Bureau of Miries, U.S. Department of the Interior, and the Rhode Island 


Island 


between the 
partment of 


Environmental Management for collecting information on all nonfuel minerals. 


By L. J. Prosser, Ir. 


In 1985, the value of nonfuel mineral 
. in Rhode Island was $12.2 mil - 

on. 

Trends and Developments. —The State's 
mining industry again benefited from im- 
proved demand from the construction in- 
dustry. Housing starts, one measure of this 
improvement, increased from 2,683 in 1982 
to 5,375 in 1985. For that same period, the 
combined output of crushed stone and con- 
struction sand and gravel increased from 
nearly 1.3 to about 2.3 million short tons. 

Until 1982, construction sand and gravel 
was the State's leading mineral commodity 


in quantity produced and value of produc- 
tion. Beginning in 1988, crushed stone be- 
came Rhode Island's leading value commod- 
ity, and production increased to an average 
of 1 million tons per year in 1984 and 1985. 
Sand and gravel output began to decline in 
1980 and, although stabilizing at about 1 to 
1.5 million tons from 1981 to 1985, was 
significantly lower than past production 
levels of 2.9 to 3.5 million tons from 1975 to 
1979. These production trends are indica- 
tive of a dwindling supply of quality gravel 
and resultant increases in crushed stone as 
a substitute aggregate material. 


Table 1.—Value of nonfuel mineral production in Rhode Island, by county! 


(Thousands) 
County? 1984 1985 R 

N 111 —— — $2,015 V Stone 

————— ᷣ— — 8 — ne crushed). 
Providence ——— 2,566 W 
Undistributed ..... 486 $576 

Sand and gravel: 

Co TT. cw XX *4,600 
Industrial _.._-_____________ W W 
uh 05,800 7,016 
Dimension W a 
Ill.. 11,568 12,192 


*Estimated. W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 


XX Not 


9 distribution for crushed stone (1984) = construction sand and gravel (1985) is not available; total State values 


are shown ly under “Sand and gravel" 


*Bristol County is not shown because no nonfuel mineral production was reported. 
*Includes gem stones, other stone (1985), and values in indicated by symbol W. 


‘Excludes othe other stone; included with “U 


49] 


499 MINERALS YEARBOOK, 1985 


Table 2.—Indicators of Rhode Island business activity 


1983" 1984 1985P 
Employment and labor force, annual average: 
opulation ~- ~- —- - - - - - - - - ~~~ -—- —-—- ——— thousands 956 962 968 
Total civilian labor force |... ~~ ~~ cc2- do- 475 490 500 
Unemploymennttt᷑ů„dʒ- 2-4 percent 8.3 5.8 4.9 
Employment (non agricultural): 
Mining 77)... y u EL thousands 0.1 0.2 0.1 
Nonmetallic minerals except fuels I. do... 1 ne 1 
Oil and gas extraction?Ie „ do- (*) = à 
Manufacturing total do— 116.2 121.7 119.5 
Primary metal industries do- 6.0 6.2 5.9 
Stone, clay, and Airy 5 VF do — 2.0 1.9 1.7 
Chemicals and allied produ et do. ..- 8.0 8.1 8.1 
Petroleum and coal products... do... 1 1 2 
Construction nnn do- 11.6 13.3 14.9 
Transportation and public utilities--——— do— 13.3 13.5 18.8 
Wholesale and iade ucc do. ..- 83.5 886 93.2 
ce, insurance, real estate do- 21.5 22.1 23.4 
Jh o do- 93.2 99.0 103.3 
Government and government enterprise do 56.9 57.4 57.6 
J/õÜ˙ê¹d 8 do. ___ 396.3 416.4 425.8 
Personal income: 
Total -oenn oe y eae E millions 11.557 $12,642 $13,365 
Por cápita cis eh A i ES 12,088 3513, 145 $13,906 
Hours and earnings: | 
Total average weekly hours, production workers 39.0 40.9 40.2 
Total prie ee 11 earnings, production workers $6.9 $1.8 $7.6 
Farm incounuaſse millions $35 $33 $34 
Nonfammgmmmͥmdmddu do- $1,642 $8,442 $9,087 
ining total „ do... $18 $25 $22 
Nonmetallic minerals except fuels... do... $2 $2 $3 
Oil and gas extraction do. _ __ $17 $22 $19 
Manufacturing totaal4k.l „ do- $2,508 $2,566 
i metal in pena Nor TER aa eta do— 152 3178 3167 
Stone, clay, and An product do- 176 785 351 
Chemicals and allied products do- 6 $86 
Petroleum and coal product do- $5 $8 
Constructions da- 9 | i 
Transportation and public utilities: _.._._... ~~ do... 58 0 4 
Wholesale and trados- o conos do— $1,183 $1,297 $1,437 
Finance, insurance, real estate do— 7 92 $565 
Services ³ ³ nece re uus LE do... 21280 31.921 $2,105 
Government and government enterprise aa $1,357 $1,456 
Construction activity: 
Number of private and public residential units authorized? .......— 3,856 4,236 5,408 
Value of nonresidential construction. millions $95.7 $181.1 154.2 
Value of State road contract awards do... $63.9 $152.2 128.5 
Shipments of portland and masonry cement to and within the 
Se LLL thousand short tons 150 202 169 
Nonfuel mineral production value: 
Total crude mineral val millions $1.9 $11.6 $12.2 
Value per capita... Ll clc Se ——— $8 $12 $13 


Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 


Less than 50 employees. 


31983 data based upon 16,000-place sample; 1984 and 1986 data based upon 17,000-place sample. 


*Has no cement-producing plants. 


Sources: U.S. Department of Commerce, U.S. Department 
U.S. Bureau of Mines. 


The price of aggregate has also increased 
in Rhode Island. In 1985, the average unit 
price per short ton (f.o.b. plant) for crushed 
stone in Rhode Island was $6.18; in New 
England, $5.01; and in the United States, 
$4.05. For construction sand and gravel, the 
average unit price per ton was $3.88 in 
Rhode Island, $3.08 in New England, and 
$3.05 in the United States. This trend of 
rising prices was identified in the 1977 
Minerals Yearbook for Rhode Island: 


of Labor, Highway and Heavy Construction Magazine, and 


"The urbanized character of 
Rhode Island has intensified pres- 
sure upon sand and gravel produc- 
ers to locate deposits that are both 
economically viable to mine and cul- 
turally acceptable. The result was a 
continued upward trend in prices 
for mineral products used in con- 
struction.“ 

Legislation and Government Pro- 
grams.—As is typical of New England, no 
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Statewide laws or regulations exist for the 
mining of aggregate. Some cities and towns 
have enabling acts to regulate mining activ- 
ity, in others regulations are nonexistent. 

In 1985, Rhode Island appointed a State 
geologist. Through this position, the State 
was anticipating development of a program 
of surficial and bedrock mapping jointly 
supported by the U.S. Geological Survey 
and the State. The maps could be used by 
sand and gravel operators to find new 
deposits and assist State, city, and town 
planners in determining sites for residen- 
tial and commercial development.: 

Because of the increasing price and dwin- 
dling supply of aggregate, interest was de- 
.veloping in offshore mining of sand and 
gravel. Rhode Island was 1 of 18 coastal 
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States sharing a $604,469 grant from the 
U.S. Department of the Interior's Minerals 
Management Service to study actual or 
potential offshore areas where commercial 
deposits of minerals may exist. 

Exploration in Rhode Island was limited 
to individual entrepreneurs and small com- 
panies. The focus was on field mapping and 
geochemical analyses aimed at possible mo- 
lybdenum, tin, and tungsten mineralization 
related to Paleozoic alkalic plutonism. 
Ground magnetic and gravity surveys were 
also carried out, seeking magnetite enrich- 
ment at fault and shear zones. Remote 
sensing techniques were used to explore the 
relationship between lineaments and avail- 
able ground water supplies in the State.‘ 


REVIEW BY NONFUEL MINERAL COMMODITIES 


INDUSTRIAL MINERALS 


Rhode Island’s mineral production paral- 
leled the demand for aggregate from the 


Type of 
construction activity 


construction industry. The value of contract 
construction awards increased for the third 
consecutive year, more than tripling since 
1982. 


Value of contract awards 
(millions) 
1983 1984 1985 
$209.1 $287.8 3366.5 
200.4 195.6 255.2 
104.1 111.2 159.7 
513.6 544.6 781.4 


Source: Rhode Island Department of Economic Develop- 


ment. 


The combined output of construction ed a similar upward trend from 1983 to 


sand and gravel and crushed stone show- 


Commodity 


Sand and gravel (construction) 
. Stone (crushed) ) ~~~ _~_ 


1985. 
Quantity 
(thousand short tons) 
1983 1984 1985 
€1,000 1,483 1, 200 
971  *1,000 1,135 
1,971 2483 2., 335 
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Sand and Gravel.—Construction sand 
and gravel production is surveyed by the 
U.S. Bureau of Mines for even-numbered 
years only; therefore, this chapter contains 
only estimates for 1985. Data for odd- 
numbered years are based on annual com- 
pany estimates made before yearend. 

Traditionally, all of the State's output is 
from three of the States five counties— 
Kent, Providence, and Washington. 

Stone.—Stone production is surveyed by 
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For the second consecutive year, crushed 
stone output totaled 1 million short tons or 
more. One of the State's limestone produc- 
ers, Conklin Limestone Co., Lincoln, esti- 
mated that its quarry reserves would be 
depleted within 10 to 15 years. Conklin has 
operated the quarry since 1946, mining 
nearly 1.5 million tons of limestone.* 


FFC 
nne Tho Mineral Ind 


the U.S. Bureau of Mines for odd-numbered of 753 Minerals Yearbook, 1 
years only; the 1984 chapter gave estimates. Hr b, T. URI Chief Appointed 
Data for even-numbered years are based on Firet i J., Aug. b, 1985, p. 1. 
annual company estimates made before M L. C : E ,38, No. 5, ird mer rns 5 sad But 
yearend. 10-15 More Years of Life. Providence J., hor , 8, 1986, p. 8. - 
Table 3.—Principal producers 
Commodity and company Address Type of activity County 
Sand and gravel: 
A. Construction Co. Ine Coventry, T 02810 Pits and plant Kent. 
Holliston Sand Co Box 898 | 5 Pit and plant Providence. 
Richmond Sand & Gravel Co ry 115, Farnum mt P ie ccr Washington. 
River Sand & Gravel Co. Inc 101 Ferris Be d Pit and plant Kent. 
South County Sand & Gravel Co. North Nd. DANSE MEE PE Washington. 
i c .  Peece Dale, RI 02878 
Forte Bros. Ine 14 Whipple St. Quarry --.----- ^ Providence. 
J. H. Lynch & Sons Inc. 825 Maidon Rd. EXE ~- Do. 
Cumberland, RI 02864 
TilconInc ------------- 875 5 i uad necne Do. 
1 Also industrial sand. 


The Mineral Industry of 
South Carolina 


This chapter has been Mee under a Memorandum of Understanding between the 


Bureau of Mines, U.S. 
Survey, State Division of 
all nonfuel minerals. 


ent of the Interior, and the South Carolina Geological 
h and Statistical Services, for collecting information on 


By Doss H. White, Jr., and Arthur H. Maybin? 


South Carolina's extractive nonfuel min- 
eral production during 1985 increased 
slightly over the 1984 value. This was the 
third consecutive year that the value of 
nonfuel mineral production increased, and 
mineral preduction in 1985 exceeded the 
record high established in 1984. The State 
ranked 19th in industrial mineral produc- 
tion and 26th in nonfuel mineral production 
nationally. 

Nationally, South Carolina's kaolin pro- 


duction was second in tonnage and value, 
behind that of Georgia, and vermiculite 
production and sales were second, behind 
that of Montana. The State ranked in the 
top 10 in ferroalloys, fuller's earth, and 
masonry cement output. During the year, 
the first commercial gold mine since the 
early 1940's began production, and the 
fourth vermiculite producer in South Caro- 
lina came on-stream. 


Table 1.—Nonfuel mineral production in South Carolina! 


1984 1985 
Mineral : Value Value 
Quantity (thousands) Quantity (thousands) 
Cement, portland |... thousand short tons_ — 2,319 $103,891 2,207 $104,705 
Chu ie ß MM 1,834 36,809 1,896 37,695 
Gemstones... ee NA 10 NA 10 
i OPO c AA thousand short tons. .. 20 W 20 W 
ENDE NET ⁵ ( 8 — 5 W W 178 
Send and gravel: 
loe se c :: 8 do- 5,845 17,097 €4,900 €14,000 
8 JJ ³ĩðj -d 3 do 882 14,889 794 14,092 
Crushed- --------------------------—- do... 7,900 ©72,500 17,079 72,520 
eee 6 do- e ei, 8 541 
Combined value of cement (masonry (fuller's earth), 
9 Gerap), silver (1985), ite, and values indi- 
cated by symbol H HP XX 29,562 XX 82,198 
Total .- omn uan cL K EI XX 215,850 XX 215,929 
Estimated. NA Not available. W Withheld to avoid disclosing com ietary data; value included with 
“Combined value” figure. XX Not applicable. a 


1Production as 


ik ine PODNE MAR OC MATERIENS saga (OCT CORPRIPUUG DY ronucenme 


measured 
3Excludes fuller's earth; value included with “Combined value” figure. 
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Table 2.—Nonfuel minerals produced in South Carolina in 1984, by county! 


County Minerals produced in order of value 
e Ace G ME CE rci. Sand and gra 
Alkélh. 2s cec coe ce eu LU 8 Clays, sand and gravel. 
A ⁵ ³ðſ ³ðè A Sand and 
i P PE Do. 
Ch es JJ ote PNT es EA TN por vel, clAys, 
CðAfc ou In Opel ⁵ dd ey ye Reece gra manganese 
end e spa m CEN MSS Y Sand and iden cla 
õöõͥ Cc 8 ys. 
COlletoli 2 ou a . dd E dd Peat, sand and vel. 
Dorchegtég d ß ir n pe us he M CE Cement, sand and gravel, clays. 
Ah ee emma er 
C7) locui run Lu EL LL Sand and gravel. 
Greenville 22222222 222222222222 l222l2222-2 Do. 
Greenwood. - conem ·ov . aes 
Jasper ____________________________ Sand and gravel. 
e e a SE RE EET Sand and gravel, clays. 
Lantar ẽœ ee eee Ce eee a eee ee Sand and gravel, mica (scrap), clays. 
LaurenB c rð :::...... es Vermiculite. 
F EDS 
J ³ ³Aſ ³Aͤ ö kt 8 ve 
Marion omnem Re ] ⁰˙!v Clays. ES idi 
Dual e s Sand and gravel cya are 
Ea” M MR SEDED d gra 
CMUCPRENESEMORUDNETEN OIN MUNI C NARI mn — 
Ju ĩð2 d ĩᷣ dd ĩ CIERRAN ys, nieder 
Sartanbnn a dues eux e eas ada m sue uo Sand and gravel. 
DUMU ou ]ð ſ y ⁊ꝰðx dym a y uu d e uu e Clays, sand end gravel. 
e ß A E E Sand and gravel. 
Undistributed? _____________________ Stone (crushed and dimension), gem stones. 


1No production of nonfuel mineral commodities was reported for counties not listed. 
3Data not available by county for minerals listed. 
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Figure 1.— Total value of nonfuel mineral production in South Carolina. 
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Table 3.—Indicators of South Carolina business activity 
1988" 1984 1985? 
Employment and labor force, annual average: 
HOD. oz eis E T EE A D N A EAE thousands 258 8,302 3,347 
Total civilian labor force... 2222222222 LLL L2 LLL do 1,470 1,481 1,563 
Unemployment -—----------------------------—---—— percent 10.0 7.1 6.8 
Senp oyan ee (nonagricultural): 
cM c LE ö; ð D eee rs thousands 1.7 1.8 1.8 
Man Aar CPP ³⁰¹wmꝛꝛꝛ / eet do- 362.4 811.6 865.1 
Primary industrie do- 6.4 7.5 8.1 
Stone, clay, and con products 2. ß mec da- 10.2 10.7 10.7 
micals ied produ ee do- 82.5 82.8 82.4 
haben and coal product! da- 4 4 4 
ion uncus n zl . iM E do 70.3 80.8 83.9 
Transportatión and public utilitie - do 54.0 55.3 56.4 
Wholesale and retail traded do 239.4 261.2 218.9 
Finance, insurance, real estateek do- 50.9 54.4 57.1 
CU. MENORES CIEGO ESCUDO COAT pe OED ͤ tp do- 180.0 194.2 210.2 
Government and government enterprises AN 230.3 237.3 245.8 
pp dd E do 1,189.0 1,262.5 1, 299.1 
Personal income: 
Cl!!ͤ·0 ¹˙¹¹ ˙mſſ ³ĩÜ23A3A a a ol millions 330,259 „406 $85,484 
Per ca 8 77) tet cr gy, qc Dodo $9,288 510,118 310, 586 
Hours an 
Total average eee hours, production workers |. 44444„„ 40.6 40.8 40.4 
Total a hourly earnings, uction worker $7.0 $7.3 $7.6 
Earnings by dutes m 
Farm income. c.l ³˙ m aa millions 361 3292 3151 
Nonfarim f ß e ce LLL E do... $22,878 $24,790 $26,411 
Aan acturing total Co a ah ei et a 26327 $1 86 "E 
Stove, clay, an ed pna FVP ies $169 $217 AR 
Stone, clay, and glass products -~ - - —— - --------------—-- rr 
nd es prod JJC 8 do 2881 31,010 31,077 
8 and coal 5 J 8 do- 31 315 313 
Trantoortation aad public i- 7500 ee 40 —— 114401 d $694 
utile ————— | —— 7 , , 
Wholesale and I%½%ũC ³ XX.. — do- 243 630 947 
Finance, insurance, real estate «é«4é „ do- $955 1,054 ,206 
hand eiie Poil (mue eS ET 48 44857 252 o 
nt and government enterprises 8 : : 
Construction activity: 
Number of private and public residential units authorized 30,197 36,081 32,816 
Value of nonresidential construction kk millions 71.2 11780 2.4 
beris of 5 awards . do 122.0 178.6 224.0 
pmen maso cement to wi tate 
7 thousand short ton 964 1,100 1,188 
Nonfuel mineral production value: 
Total ade mineral value... LLL ~~ L2 2222 LLL LLL millions 3230.6 3275.9 3275.9 
Value per capita . . mec mE LE $71 $84 


PPreliminary. "Revised. 

1Bureau of Economic Analysis, Regional Economic Measurement Division, U. S. Department of Commerce. 
*Data may not add to totals shown because of independent roun 

31983 data based upon 16,000-place sample; 1984 and 1985 data based upon 17,000-place sample. 


Sources: U 
US. 5 


Trends and Developments. Highlight- 
ing the year was the beginning of produc- 
tion of two new mineral operations. Pied- 
mont Mining Co. began gold production at 
the old Haile gold mine near Kershaw, and 
Carolina Vermiculite Co. Inc. began mining 
and processing vermiculite at a plant near 
Woodruff. 


In retrospect, the year was not without its 
problems. Three South Carolina metal com- 
panies petitioned Santee Cooper, a State- 
operated utility, for lower electric rates or 
extended credit. Macalloy Inc., a ferroalloy 


S. Dopartment of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 


producer in Charleston, and one of the 
State’s three steel producers, Georgetown 
Steel Corp., Georgetown, were both given a 
discount in rates to preserve jobs. Alumax 
Inc., Mount Holly, the State’s only alumi- 
num smelter, was granted a l-year reduc- 
tion of about 3 mils per kilowatt hour, and 
the company has requested an additional 
reduction of 6 mils. Company officials noted 
that the smelter could cut production or 
close unless power costs can be lowered by 
20%. 
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Figure 2.—Principal mineral producing localities in South Carolina. 
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Legislation and Government  Pro- 
grams.—The South Carolina General As- 
sembly passed House bill 2407, which 
amended the State Mining Act section con- 
cerning the publication of notice of a min- 
ing permit application. The revised section 
of the act requires that 10 persons must 
request a hearing before one is scheduled. 

Geologists with the U.S. Geological Sur- 
vey (USGS) continued work on the geologic 
mapping of the Barnwell 1° sheet, which 
covers portions of South Carolina and Geor- 
gia. The USGS published “Distribution of 
Beryllium in Heavy-Mineral-Concentrate 
Samples From the Charlotte 1* by 2* Quad- 
rangle (North Carolina and South Caro- 
lina)" as of 84-0848-G and "Distribution of 
Barium in  Heavy-Mineral-Concentrate 
Samples From the Charlotte 1* by 2* Quad- 
rangle, North Carolina and South Carolina" 
as of 84-0843-N. Also released was Bulletin 
1569, Cassiterite Occurrences in the Shel- 
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by Area, North and South Carolina." 

The South Carolina Geological Survey 
(SCGS) continued work on mapping the 
State's geology and provided aid to several 
companies interested in the State's mineral 
potential. The SCGS published its journal 
“South Carolina Geology." Eight open file 
reports were released. These reports includ- 
ed geologic maps of four quadrangles with- 
in the Atlantic Coastal Plain; three grav- 
ity maps (scale 1:24,000) within the Pied- 
mont; a South Carolina base overlay (scale 
1:500,000) showing distribution of six se- 
lected rare-earth elements in stream sedi- 
ments; a South Carolina mines inventory 
showing active and inactive mines and/or 
prospects (scale 1:250,000, eight maps); and 
a geologic map showing metainorphic rock 
units in a portion of the Inner Piedmont. 
Other projects included radiometric age 
dating of selected units in South Carolina. 


REVIEW BY NONFUEL MINERAL COMMODITIES 


INDUSTRIAL MINERALS 


Cement.—South Carolina maintained its 
position as one of the leading cement pro- 
ducing States in the Southeast. 

Three companies produced portland 
Types I and II, and Giant Portland & Ma- 
sonry Cement Co. and Santee Portland 


Cement Corp. produced masonry cement. 
Raw material was obtained from Canada 
and the Caribbean area. 

During the year, Giant relocated its cor- 
porate office from Columbia to Harleyville. 
The plant is on a 2,000-acre site approxi- 
mately 6 miles from the community of 
Holly Hill. 


Table 4.—South Carolina: Cement industry in 1985 


Company 


Giant Portland & Masonry Cement C0 
5 & Co. Inc 


Clays.— The State's clay industry, exclud- 
ing fuller's earth value, which is propri- 
etary information, accounted for nearly 
1496 of the value of mineral sales during 
1985. The industry, composed of 20 compa- 
nies operating 38 mines in an 18-county 
area, produced, in descending order of val- 


: Numbe 1 
T 2 
Location Process of capaci Primary 
kins ^ (thousecg fuel 
short tons) 

Harleyville Wet 4 770 Coal. 
NNNM. NE z 1 550 

Holly Hill — Wet 2 1,060 Do 


ue, kaolin, common clay and shale, and 
fuller's earth. 

Kaolin.—Kaolin was produced by 10 com- 
panies from 19 surface mines in 5 south- 
western counties. Production increased ap- 
proximately 90,000 short tons over that 
reported in 1984. 
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Kaolin was recovered using wheel scrap- 
ers and draglines for stripping and a variety 
of equipment for mining. Both truck and 
pipeline methods were used to move the 
raw clay to the plant. Air-float and water- 
washed methods were used in the benefi- 
ciation phase to produce a processed kaolin 
for a variety of markets. 

A mined-out kaolin pit owned by J. M. 
Huber Corp. was used as a sanitary landfill 
from 1976 to 1985. Beginning in March, 
several shallow wells were drilled into the 
fill material to recover methane. À portion 
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of the methane will be used by Huber to 
fuel a nearby kaolin processing plant. 


Table 5.—South Carolina: Kaolin industry 


in 1985 
County Number 
un 
Companies Mines 

Aiken 5 8 
Calhoun - - nn 1 1 
Chesterfield __________ _ 1 1 
ichland ____-_________ 2 7 
uda. A 1 2 


Table 6.—South Carolina: Kaolin sold or used by producers, by kind and use 


(Short tons) 
Kind and use 1984 1985 
Air-float:! | 
Mhh ðùA UE ete 16,751 14,528 
Animal feed and pet waste absorbent __..____________________ 6,844 883 
Ceramics? - anne Nec eue i 8 5,843 18,542 
Fertilizers, pesticides and related produetlsnss 19,300 83,855 
Fibel... ⁵³ↄ ee 82,149 67,095 
Pat. 2-5. A PPO NRE mue E D AE e E 365 364 
Paper coating and fillingggggggass „ 1,488 1,843 
Plasi MONIS OPE INEO TORRES CC 12,351 13,051 
P (emis casui iiU Lir eL Le A eR rd 4,621 945 
Refractorie ss 9,318 80,052 
Other uses Do ea oe ae pice ⁰xdßß Ea ate CES E 108,514 85,495 
ß ³ÜWVX,C2—¹jſ Rc hdd -m. vd Le LU quu ge 62,658 227 
ji ⅛o¾ͤ] yd y ER 530, 208 504, 330 
Unprocessed: Face brick and other uss 246,359 362,482 
Grand tal ene LLL LE eie 776,567 866,812 
1Includes water-washed. 


2Includes floor and wall tile, pottery, and roofing granules. 


SIncludes refractory calcines and grogs; refractory mortar and cement; high-alumina refractories; and firebrick, blocks, 


and shapes. 


“Includes animal oil, catalysts (oil-refining), chemical manufacturing, ink, medical, sewer pipe, and unknown uses. 
5Includes ceramics, adhesives, paper filling, pesticides and related products, and rubber. 


Common Clay.—Common clay and shale 
was mined by 14 companies from 21 pits in 
14 counties. The clay and shale was used in 
the manufacture of brick, cement, pipe, and 


tile. Several of the brick companies used 
sawdust to fuel the kilns, reducing fuel costs 
substantially. 


Table 7.—South Carolina: Common clay industry in 1985 


Production 


Number 
Area : ' tity Value 
— Mmea RH 
Eastern! ______________________ cesses ccac 8 5 208 $470 
Northern and Central“). 8 10 296 802 
Plain... g — 6 6 526 1.114 
TD ecce ce 8 17 21 41,029 2,386 


1Edgefield, Greenwood, and Saluda Counties. 


2Cherokee, Fairfield, Kershaw, Lexington, Richland, and York Counties. 
Dorchester, Horry, Marion, Marlboro, and Orangeburg Counties. 
*Data do not add to total shown because of independent rounding. 


Fuller's Earth.—One firm, GSX Services 
of South Carolina, mined and processed 
fuller's earth for the production of industri- 
al and animal waste absorbents. The mine 


and plantsite in Sumter County are leased 
from SCA Services Inc., which used the 
mined portion of the pit as a chemical waste 
storage repository. 
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Colemanite.—Fiberglass companies in 
South and North Carolina imported various 
calcium borate minerals, including colema- 
nite from Turkey, for use in fiberglass 
manufacture. The raw ore, off-loaded at the 
Port of Charleston, was shipped by rail to 
Kings Creek in the northern part of the 
State where Industrial Minerals Inc. oper- 
ated a custom grinding facility. 

Feldspar.—Spartan Minerals Corp. 
ground a feldspar-silica concentrate recov- 
ered during lithium ore beneficiation by 
Lithium Corp. of America (Lithcoa) at Cher- 
ryville, NC. The grinding facility at Pacolet 
produced a product used by the glass and 
whiteware industries and as a filler in some 
industrial applications. 

Graphite (Synthetic).—Union Carbide 
Corp. produced graphite fiber at a plant in 
Greenville. Much of the output from the 1- 
million-pound-per-year-capacity facility is 
used in the manufacture of graphite-epoxy 
composites. 

The Airco Carbon Div. of BOC Inc. pro- 
duced graphite electrodes at a new plant in 
Ridgeville. The division shifted much of the 
production from a Pennsylvania plant to 
the Ridgeville facility. 

Mica.—Spartan Minerals dry ground a 
mica concentrate at its plant at Pacolet for 
joint compound manufacture. The concen- 
trate was recovered at the Lithcoa lithium 
beneficiation plant at Cherryville, NC. 

Mineral Mining Corp. operated an open 
pit mine in a massive sericite schist near 
Kershaw in Lancaster County in the north- 
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ern part of the State. The schist was dry 
ground to produce a product used principal- 
ly in the joint cement and electronics indus- 
tries. 

Sand and Gravel.—Construction.—Con- 
struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
even-numbered years only; therefore, this 
chapter contains only estimates for 1985. 
Data for odd-numbered years are based on 
annual company estimates made before 
yearend. 

The estimate for the State's construction 
sand and gravel production in 1985 was 
945,000 short tons less than in 1984. 

Industrial.—Six companies operating six 
pits reported industrial sand output during 
1985. Three operations were in Lexington 
County, two in Kershaw, and one in Chero- 
kee. 

The three leading markets for the State's 
industrial sand output were (1) fiberglass, 
(2) containers, and (3) blasting. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; the 1984 chapter gave estimates. 
Data for even-numbered years are based on 
annual company estimates made before 
yearend. 

Crushed.—Crushed stone production was 
reported by 15 companies operating 27 
quarries in 19 counties. 

Dimension.—Four companies operated 
four granite quarries in Fairfield, Kershaw, 
and Lancaster Counties. Output consisted of 
rough block and monumental stone. 


Table 8.—South Carolina: Crushed stone’ sold or used by producers in 1985, by use 
(Thousand short tons and thousand dollars) 


Use 


Fine aggregate Cat 8 3 inch): cres nd, undesignated .. _ __ 


Combined coarse 


Crusher run or pes or "an. 7 Bek Bt ee Ante arg 
Other construction 


Other unsperiflade AM E i M 8 


Includes granite, limestone, and marl. 
Includes stone used in agricultural limestone, 


Quantity Value 

MR UAM 336 1,839 
ae IU RISE ADS NERO Re Dn ,664 14,226 
2 C 2,176 10,256 
"rus A nA Lr a EIS ex 1755 8,720 
77. 8 682 3,118 
3 m 700 2, 

OS EN DT ͤ qo EME 1,264 5,161 
jr. y K 4,209 19,692 
ee PR ⁵⁵ 8 3,171 6,642 
JFC ĩͤ ( 4 lee te 115 805 
roe C RT 1,007 4,806 
h NERA ER te es REN 17,079 72,520 


, graded road base or 3 unpaved road surfacing, filter 


stone, stone sand (concrete), stone sand (bituminous mix or seal), and uns 
*Includes stone used for lime manufacture and sulfur oxide removal. 
“Includes production reported without a breakdown by end use and estimates for nonrespondents. 
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Vermiculite.—South Carolina was one of 
three States with vermiculite production. 
During 1985, 4 companies had 29 mines 
under permit. 

Sales were for lightweight aggregate ap- 
plications, loose fill insulation, and horticul- 
tural applications. 

Carolina Vermiculite began production in 
July in a plant near Woodruff. Plant capaci- 
ty was being raised from 4 to 9 short tons 
per hour. Ore was trucked from several 
mines in the area to a central stockpile 
where it was slurried into the plant for 
screening. Rod mills, agglomerating tables, 
and flotation cells were used in processing 
the crude ore. The company is owned by 
Strong Systems Inc. of Pine Bluff, AR, a 
major vermiculite expander, and 20% to 
30% of the Woodruff plant output will be 
used by the parent company with the re- 
mainder sold on the open market. 


METALS 


Aluminum.—Alumax operated the 
State's only aluminum smelter in Berkeley 
County. The 181,000-metric-ton facility used 
alumina that was imported from Australia 
through the Port of Charleston. The plant 
has two potlines and produced billets, in- 
gots, and slabs. 

In a cost-cutting program initiated in 
October, the company reduced pay and 
benefits for employees by 10% and replaced 
approximately 100 employees in entry-level 
positions with temporary help. The wage 
and benefit cut followed a $14 million reduc- 
tion in rates by the smelter’s power suppli- 
er, Santee Cooper. At yearend, the smelter 
and power company finalized an agreement 
that will tie future power rates to the 
market price of aluminum ingot. This was 
the first time that an aluminum price- 
power cost linkage was instituted in the 
United States.‘ Despite the reduction in 
benefits and power costs, the company cut 
production to 165,000 metric tons per year 
in November citing “high costs’ as the 
reason.* 

Copper.—AT&T Nassau Metals Corp. op- 
erated a copper recycling facility at Gaston. 
Plant facilities included a scrap handling 
and upgrading section, a three-story second- 
ary smelter, an electrolytic refinery, and a 
continuous cast copper wire rod plant. 

Ferroalloys.—Macalloy operated the only 
significant domestic 50% to 55% charge 
chrome ferroalloy plant in Charleston. Dur- 
ing the year, the U.S. General Services 
Administration exercised an option in a 
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previous contract with Macalloy to convert 
92,000 short tons of chromite ore into ferro- 
chromium. The contract was valued at $19.3 
million. The conversion program was de- 
signed to reduce the quantity of ore needing 
conversion to ferroalloy form during a na- 
tional emergency and to help maintain an 
adequate level of domestic ferroalloy fur- 
nace and processing capacity. 

Germanium.—Pireli Cable Corp. of 
Union, NJ, announced plans for the con- 
struction of a new fiber-optic cable manu- 
facturing facility near Lexington. Optical 
fibers use a germanium compound as a 
major constituent of the high-index optical 
core cable. The plant was expected to begin 
operations in early 1986. This installation 
would be the third Pirelli plant producing 
fiber-optic cables in North America; the 
other two are in Wallingsford, CT, and in 
Surrey, British Columbia, Canada. 

Gold.—The year marked a rebirth of gold 
production from the Haile gold mine near . 
Kershaw where gold was first produced in 
the 1820’s. Piedmont Mining began operat- 
ing a heap leach gold operation in January, 
and the first gold recovery took place in 
April. Gold-bearing ore was mined by sur- 
face methods and milled after mixing with a 
dilute solution of sodium cyanide and port- 
land cement. After agglomeration, the ore 
was transported to a leach pad where wind- 
rows of ore were built by a radial stacker 
and then sprayed with dilute sodium cya- 
nide. The resulting gold-bearing leachate 
was recovered downslope in ponds. The 
leachate was pumped through charcoal, 
which was washed with a hot caustic solu- 
tion to strip the gold from the charcoal. An 
electroplating process deposited the gold 
from solution onto steel wool, which was 
heated to recover the gold that was then 
shipped to New England for refining. 

Iron and Steel.—The State’s steel indus- 
try is composed of 3 companies operating 10 
electric furnaces. 

In August, the Government of Kuwait 
increased its stock holdings in Georgetown 
Industries Inc., the parent company of 
Georgetown Steel Corp., from 5396 to 91%. 
In 1984, Georgetown Steel restarted its 
direct-reduction-iron (DRI) facility. The 
Georgetown DRI plant has operated at 
about 30% of capacity since resuming pro- 
duction. Low scrap prices and the expense 
of shipping from the Georgetown area have 
hindered sales. 

Manganiferous Ore.—Three companies 
in Cherokee County mined manganiferous 
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zones in the Battleground Schist. The mate- 
rial was ground, bagged, and sold to South 
and North Carolina brick manufacturers 
for use in brick coloring. 
Platinum.—Engelhard Corp. began con- 
struction of a custom catalyst plant near 
Seneca. Palladium, platinum, rhodium, and 
ruthenium will be used in catalyst produc- 
tion. The new $25 million facility will re- 
place the company's Newark, NJ, plant. 
Zircon.—M & T Chemicals Inc. operated 
a zircon grinding plant at Andrews. Zircon 


See footnotes at end of table. 
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concentrate, a byproduct of titanium miner- 
al beneficiation, was imported from Austra- 
lia and Florida. Ground zircon from the 
Georgetown County facility had application 
in the foundry, wall tile, whiteware, and 
ceramics industries. 


1State Mineral Officer, Bureau of Mines, Tuscaloosa, 


*Chief, Econ Economic Geology Div., South Carolina Geologi- 
cal Survey, G AIT 
Minerals (London). World of Minerals: USA. 
Ne 219, Dee. Dec. 1985, p. 18. 
*Metals 


Week. Aluminum. Dec. 28, 1985, p. 
Elsewhere in Aluminum. Nov. iL 1985, p. T. 


Table 9.—Principal producers 
Commodity and company Address Type of activity County 
wart naa Ine : Box 1000 Plant Berkeley 
ee ME Goose Creek, SC 29445 DONSBUSS 
Giant Portland & Masonry Cement Co Box 218 3 Dorchester. 
Har SC 29448 
Gifford-Hill & Co. Inc . Box uud ccu Do. 
Santee Portland Cement Corp — eds d. Orangeburg 
—— Holly Hill, SC 29059 e 
UE shale: 
Gifford-Hill & Co. Inc... .. Box Mines Dorchester. 
Har SC 29448 
Palmetto BrickCo! |... Box dedi cce d Chesterfield and 
Richtex Corp.! 27 Ao. and 
8 Columbia, SC 29280 e 
Santee Portland Cement Corp 698 MT RR NS Orangeburg. 
Hill, SC 29059 
Southern Brick Co £05 M0222 Greenwood, 
Ninety Six, SC 29666 Newberry, 
Saluda. 
Fuller’s earth: 
SCA Services Inc . Route 1, Box 255 Mine and plant Sumter 
Pinewood, SC 29125 
Cyprus Industrial Minerals Co ... Box 3299 _ a. Aiken. 
Englewood, CO 80155 
W. R. Grace & Co., a subsidary pr^ uc SO cta Do 
J. M. Huber Cord Route 4 Huber 3 Do. 
Richtex Corp rr Mines and plant_ ington and 
cae ea a Columbia, SC 29280 ind 
Industrial Minerals ine 459 " Plant Tork. 
York, SC 29745 
Spertan i a subsidiary Box 520 Ao. Spartanburg 
of Lithium Corp. of Ameri Pacolet, SC 29872 mM l 
Ashe Brick Co... EENE A EEE E E Van W SC 29144 .. .. .. .. 3 Do. 
Broad River Brick Co., a division of Box 3 Do. 
Boren Clay Pleasant Garden, NC 27818 
Fletcher Brick Co., a division of Box 2150 „ Do. 
Moland- ndersonville, NC 28789 
Mineral Mining Corp Mine and plant Lancaster 
Ce ere INE 80 B ; 
. Sand and gravel (1984): 
Becker Sand and Gravel Co. Ine Pits and plants Chesterfield, 
Cheraw, SC 29520 Dorchester, 
= 
Brewer Sand Co. Ine Box 267 Pit and plant Lancaster. 
Lancaster, SC 29720 
Foster-Dixiana Sand Co Box 5447 „ Lexington. 
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Table 9.— Principal producers —Continued 


Commodity and company 


Crushed and broken: 
Lone Star Industries Ine 


Martin Marietta Aggregates_ 
Vulcan Materials Co 


Dimension: 
Granite Panelwall Co., a 
division of Florida 
Stone Co. 
Matthews International Corp 


Limestone (crushed): 
Martin Marietta Aggregates — — — 


Mar! (crushed): 
Giant Portland & Masonry 
Cement Ce. 


Gifford-Hill & Co. Ine 
Santee Portland Cement Corp 


Vermiculite: 
Carolina Vermiculite Co. Ine 


! Also kaolin. 


Address 


Box 420 

Norfolk, VA 23501 
Raleigh NC 21612 
Drawer 8834 
Greenville, SC 29604 
Box 898 

Elberton, GA 30635 


Box 606 
Kershaw, SC 29067 


Greenville, SC 29604 


Box 21969 
Columbia, SC 29221 


Box 326 
Rara e CHAR 


Box 
Holly Hill, SC 29059 


Type of activity 


County 


The Mineral Industry of 
South Dakota 


This chapter has been 


repared under à Memorandum of Understanding between the 


Bureau of Mines, U.S. Department of the Interior, and the South Dakota Geological 
Survey for collecting information on all nonfuel minerals. 


By Doss H. White, Jr., James J. Hill, and Wanda J. West? 


In 1985, South Dakota's nonfuel mineral 
industry produced $207.3 million worth of 
mineral commodities. This value represent- 
ed an increase of 496 over the 1984 value 
but was 9% below the record high establish- 
ed in 1980. Value increases in excess of $1 
million were recorded for portland cement, 
gold, construction sand and gravel, and 


crushed stone. Nationally, the State ranked 
83d in nonfuel mineral production. Gold 
accounted for 55% of the State's mineral 
value. Cement was the second leading com- 
modity produced in the State. South Dakota 
was the Nation's second leading producer of 
gold and one of two States producing beryl- 
lium. 


Table 1.—Nonfuel mineral production in South Dakota! 


1984 1985 
Mineral Value Value 
Quanti (thou- Quanti (thou- 
i sands) d sands) 
Masonry tho d short to 5 $283 4 W 
MENORES ͤ OE usan na 
ze . ea pn 619 80,778 655 W 
Sa ae ͤ RUIN Bg Medi 119 843 117 $309 
CJE1Ä§ö;O.5¹êb¹ . short tons. . 7,219 124 13,721 W 
Gem stoneSssssss LLL LLL 222222222222 NA 70 NA TO 
Gold (recoverable content of ores, etc.)) troy ounces — 810,527 111,994 356,103 113,119 
Gyp um thousand short tons. — W W 84 269 
Sand and gravel (construction; do... 5,786 12,168 *6,400 *16,000 
Silver Fecsverable content of ores, eic) thousand troy ounces. . 50 407 63 888 
Crushed —— —— — M———" thousand short tons *3,800 *12,800 4,071 14,412 
Dimension MNT 260 218,642 W wW 
Combined value of be aaan W (bentonite), lime, mica (scrap), 
and values indicated by symbol H HM XX 711,265 XX 62,112 
pi o HN RN XX 1198, 889 XX 207,839 
ted. Not available. W Withheld to avoid com data; value 
included with DAR value À figure. XX Not applicable. NE perenne 


measured by mine shipments, 
*Excludes bentonite: value included with “Combined val 


sales, or 5 production (including consumption by producers). 
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Table 2.—Nonfuel minerals produced in South Dakota in 1984, by county’ 


County Minerals produced in order of value 
r . dew Sand and gravel (construction) 
Brookings . -~ - ³oð¹wꝛ. ⁵³Ü d mapa Do. 
Brón noe cete d a Do. 
Bru o venom ( mt es ML Do. 
CJ» ³˙Ä˙ AAA e LEE Send and gravel (construction), clays. 
]] ³ A eS eee ees Sand and gravel (construction). 
Charles Mi!!! Do. 
ClfE 5 0 i ee eee ee Do. 
T+: eae el eae ee Re a a i rief Do. 
Custer Sand and vel (construction), mica, feldspar, berylli 
J)... HOT a ER sd gra , : um. 
Davison - oo Ss ⁰ 8 Sand and gravel (construction). 
Day- oc mßs LL ee mu a M Eu Do. 
Deuil. —— 2... oz eee mt ⁰ é Do. 
J KK ĩð v ET Do. 
Edmunsss ~~~ ee Do. 
CCC ³˙¹iAA ³ TTT Do. 
|, || ee EUM SU Do. 
Greggs EAE RAEE aa EE rir Do. 
a, . . Do. 
Hardin—— 4342555 Do. 
Hughéé . o eue 0 nca Do. 
Huth -- -- -- -= ee =- -— n 
/ ⁰•ꝛ¹·ꝛ . 8 Do. 
ee cxi ries cU Mai x 
Kingsbury . ---------------------- 
LARÓ S. ˙ù˙1: ³ IL E eu es Do. 
Lawren dt ««4«õ «„ 5 and gravel (construction) 
m E MMC vy RAMOS rene gravel (construction) 
Marshal Do. 
Meade 205 G a Do. 
!;ö%ͤ m ͤ d ĩè .. Do. 
Minnehaha aaa» „ Do. 
Moody — —— F 
Perkin Sand and gravel (construction). 
Roberts — ß ee eee Do. 
Banborn----------------------------- Do. 
)J!!! e Do. 
Oa ERE ENE uunc rU E E Do. 
7) OMS MOT 8 Do. 
EFCCCCöÜöĩẽ 8 Do. 
h ˙Aq AAA AE exe Do. 
— —— Áo k a — EE Do. 
77 ũͤùœᷣ ³AAꝛꝛꝛ ⁰⁰ a eee Do. 
Undistributed ii Stone (crushed and dimension), gem stones. 


No production of nonfuel mineral commodities was reported for counties not listed. 
Mata not available by county for minerals listed. 
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Table 3.—Indicators of South Dakota business activity 
1983" 1984 1985P 
E onem nt and labor force, annual average: 
ulation EE EE E E SPP E EE thousands 699 105 708 
Total civilian labor for re do- 834 844 347 
Unemployment... onu 88 percent 5.4 4.8 5.1 
Employment (nonagricultural): 
ining total tk thousands_ _ 2.6 2.7 2.4 
Oil and gas extraction do 1 2 1 
Manuf; total ih i th ee a do____ 25.9 29.2 27.4 
Stone, clay, and glass produet“)) da 1.1 1.1 1.1 
Chemicals and allied product: do... 2 2 8 
Trenino aron sibus . — a 22 2 4 — 123 123 127 
on and nn ß es o- : 
Wholesale and retail trade SER 62.5 65.3 65.6 
Finance, insurance, 2 — ö AAA 8 do... 12.4 18.1 18.9 
J ðijudd ðâ DNUS NIC HR OS ERO Eo EE: San 54.2 57.8 58.6 
Government and government enterprises do- 56.9 51.2 51.1 
Tota s cue ee a ͥ ͥ ³ ue cf do- 235.3 247.0 247.7 
Personal income: 
Og ag pd ee E E millions gie $1,606 $1,903 
C/ ð”*5§⁵5˙0-!1 as ne 88 726 $10,790 811, 161 
Hours and earnings: 
Total average weekly hours, production workers 41.6 42.1 41.8 
Total 5 Bourly earnings. production worker $7.3 $7.1 $7.4 
Farm income. —— —- --—- et ee AA millions $666 $628 
NH! NP do- $4,151 $4,497 $4,712 
Salis. -m do... 
Nonmmetalliet minerals except fuel do- 1 1 
Oil and gas extraction |. --- do- 10 11 10 
Manufi [^o MOT do $492 $539 $535 
i metal industries __..__.___________________ — da- $5 $7 
Stone, clay, and A N products ane $ $23 $24 
i VVV ie $4 $5 
Construction a i = do- 249 
tion and public utilities do- 8 
Wholesale and I/; ³˙ ³ ³ AAA ĩ A cuis eim 15 
ce, " estate: -=n v 
UO e o ³·ſͥ e c ⁰ ( ÉL x 1 11011 
Government and government enterprises do- 12 59 1.011 
Construction activity: 
Number of private and public residential units authorized 2,501 8,221 2,544 
Value of nonresidential construction millions 3103.1 101.0 390.4 
Value of State road Ponte awards .———---—----------—---— do $85.4 101.8 $117.0 
Shipments of portland and masonry cement to and within the State 
thousand short tons 278 228 296 
Nonfuel mineral production value: 
Total crude mineral val millions 3222.1 $198.9 $207.8 
Value per Capita. once yd ee eee $318 $282 $293 
PPre 


Bureau of Economic Analysis, 
Pata may not add to totals shown because of independent 


rounding. 
*1983 data based upon 16,000-place sample; 1984 and 1985 data based upon 17,000-place sample. 
Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 


U.S. Bureau of Mines. 


liminary. "Revised. 
South Dakota Department of Labor mining totals may not add because of inclusion of data from other sources. 
Regional Economic Measurement Division, U.S. Department of Commerce. 


508 


300 


200 


MILLION DOLLARS 


1980 


1977 


MINERALS YEARBOOK, 1985 


1985 


Figure 1.—Value of mine production of gold and total value of nonfuel mineral 
production in South Dakota. 


Trends and  Developments.—During 
1985, the State of South Dakota issued 11 
mining permits for nonfuel minerals, 1 less 
than in 1984. The life-of-mine permits, 
which went into effect in 1982, allow mining 
companies to continue operations as long as 


permit requirements are met. Prior to 1982, 
permits had to be renewed periodically. 
Permits were issued to nine companies with 
operations in four counties. Table 4 summa- 
rizes permitting activity in 1985. 


Table 4.—South Dakota: Life-of-mine permits issued in 1985 


Company 


Several developments occurred in the 
State's mineral industry. In the metallic 
sector, Homestake Mining Co. announced in 
February that it was being forced to under- 
take a cost-cutting program because of fall- 
ing gold prices. Salaried workers at the 
mine received a 5% pay cut beginning 
March 1. By early April, 55 salaried work- 
ers and 38 hourly employees had accepted a 


County Commodities 
5 Custer ____ P tite minerals. 
e DO e 
8 33 2 : 
5 ig Do. 
es d Meade Shale. 
MEER. Custer Limestone.. 
„5 ---.do ..- Pegmatite minerals. 
ae — CE 
. % Send. 
F Lawrence Gold and silver 


company offer of early retirement in the 
cost-cutting program that was expected to 
save $4 million by yearend. Major nonpro- 
duction expenditures at the mine and plant 
were also canceled to conserve cash flow. At 
the time, there were about 1,200 hourly and 
300 salaried workers at the mine. Hourly 
workers were not affected by the cutbacks 
because the mine needed to operate at full 
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Figure 2.—Principal mineral producing localities in South Dakota. 
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capacity to keep production costs down. 

In May, Homestake announced plans to 
develop a large, modern open pit in the 
historic “Open Cut" after conducting a suc- 
cessful 2-year test mining project on the site 
near the former townsite of Terraville. Gold 
ore from the surface mine was to be crushed 
and transported to Homestake's processing 
facilities via a 6,700-foot conveyor system 
that was expected to be completed by 1987. 

The public focus on mining was heighten- 
ed during 1985 by the proposed expansion of 
an open pit heap-leach gold mine at Annie 
Creek, 1 mile northwest of Terry Peak, a ski 
area in Lawrence County. The Lawrence 
County Board of Commissioners approved a 
zoning change and granted a permit to 
Wharf Resources (USA) Inc. to expand its 
heap-leach gold mining operation on a 183- 
acre tract at Foley Ridge where richer ore 
reserves were identified. Local property 
owners opposed the expansion saying it was 
only the beginning of extensive open pit 
mining in the northern Black Hills and 
questioned whether tourism and winter rec- 
reation would be of greater economic bene- 
fit to the local economy. 

Wharf Resources was expected to apply 
for a State mining permit in early 1986. The 
company applied to the Denver regional 
office of the U.S. Environmental Protection 
Agency (EPA) for a Federal water discharge 
permit for the operation. When the EPA 
received the application, it published no- 
tices requesting public comment; after re- 
ceiving extensive comments, EPA officials 
said that a hearing on the water discharge 
permit would be held in conjunction with 
the State's hearing on Wharf Resources' 
application for a mining permit for its 
planned expansion into the Foley Ridge 
area. EPA officials stated that the hearing 
might lead to a major study of cyanide heap- 
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leach mining methods in the Black Hills. 

Cleanup of uranium mill tailings at a 
former Tennessee Valley Authority urani- 
um mill near Edgemont was under way in 
1985. Scheduled for completion in 1986, the 
$2.1 million program was being conducted 
under the Federal Uranium Mill Tailings 
Remedial Action Program to remove mill 
tailings used as building material on 110 
properties within Edgemont. 

Site preparation was also under way on a 
70-acre disposal area, 2 miles south of 
Edgemont, where 5 million tons of tailings 
was to be deposited in a separate $39 mil- 
lion project. Completion of this project was 
expected to take about 5 years.* 

Employment. Total nonagricultural em- 
ployment in the State rose to about 247,700 
persons, the highest level ever recorded in 
South Dakota. Employment in the State's 
mining industry totaled 2,400 persons in 
1985, 300 less than were employed in min- 
ing during 1984. Employment levels were 
fairly strong in the beginning of the year 
but weakened in the second half. Lower 
prices for precious metals and oil and gas, 
and a limited demand for road construction 
materials were the primary reasons for the 
decline. 

Average weekly wages in mining were 
$522.41, an 8% increase over 1984 wages. 
Compared with all other industry groups, 
mining employees received the highest av- 
erage weekly wages during the past 5 years. 

Exploration Activities.—Exploration for 
gold and other precious metals was con- 
ducted at an almost feverish pace during 
the year, mainly in the northern Black 
Hills. Eight companies were issued explora- 
tion permits in 1985 and planned to drill 
several hundred holes. Permitting activities 
are summarized in table 5. 


Table 5.—South Dakota: Exploration permits issued in 1985 


Company 


Moruya Gold Mines of North America 
Inc., a public Australian company, acquired 
the Golden Reward properties for Anaconda 
Minerals Co. during the year. The prop- 
erties consisted of patented claims on 2,828 
acres in the Ruby Basin District.’ 


County Commodities 
Custer and Lawrence _ Precious and base metals. 
Lawrencde — Gold and silver. 
0 SAS E Do. 
CEU, Bo Iron ore. 
ORENSE. ERE Gold and silver. 
Custer ite mi 
Lawren de Precious 
0 Gold and silver. 


The U.S. Bureau of Land Management 
had records of approximately 10,000 active 
mining claims in South Dakota as of year- 
end. All the claims were in seven counties 
in the western part of the State. Lawrence 
County had the greatest number of active 
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claims, followed by Pennington and Custer 
Counties. 

Legislation and Government  Pro- 
grams.—Several mineral industry-related 
pieces of legislation were enacted into law 
during 1985: 

House bill 1112 provided for the exemp- 
tion of certain severed mineral interests 
from taxation. 

House bill 1159 repealed a statute that 
was thought to be unconstitutional and 
provided a procedure for joining severed 
mineral interests with the surface estate. 

Senate bill 12 repealed certain statutes 
relating to mine safety. 

Senate bill 18 revised certain service re- 
quirements for the Board of Minerals and 
Environment. 

Senate bill 162 provided for limited oil 
and gas exploration with vibrator-equipped 
trucks without filing a notice of intent. 

Senate bill 166 required the registration 
for extensions of oil, gas, or mineral leases. 

The South Dakota Supreme Court over- 
turned a circuit court ruling that one sec- 
tion of the State's 1981 severance tax law 
was unconstitutional. Homestake contend- 
ed that a provision exempting any company 
that mined less than 1,000 ounces of pre- 
cious metal per year from the State's tax of 
6% on gold sales was discriminative and 
unequal taxation. The circuit court ruled in 
1988 that Homestake should be exempted 
from paying the taxes on the first 1,000 
ounces, just like smaller companies, and 
ordered the State to repay $69,433 in princi- 
pal and $16,792 in interest for taxes already 
collected. The U.S. Supreme Court ruling 
found that the tax was constitutional and 
stated “that the appropriate level or rate of 
taxation is essentially a matter for legisla- 
tive, and not judicial resolution." The 1984 
legislature replaced the 1981 severance tax 
by combining a 296 severance tax with an 
896 tax on the mines' net income.* 

Several State and Federal agencies had 
programs that related, directly or indi- 
rectly, to the South Dakota mineral indus- 
try. The South Dakota Geological Survey 
(SDGS), with offices at Vermillion, main- 
tained a full-time staff of 31 persons; 21 of 
whom were geologists, hydrologists, and 
chemists. During 1985, the SDGS continued 
work on its 25-year-old cooperative program 
with the U.S. Geological Survey to prepare 
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a geologic-hydrologic study for each county 
in eastern South Dakota. Thirty-eight 
Studies had been completed or were on- 
going. The program was reorganized in 1983 
to develop a complete geologic-hydrologic 
investigation of the Big Sioux River Basin, 
leading to a computerized ground water 
model that would allow for optimum devel- 
opment of the basin's water resources 
through proper management. 

The SDGS also had an urban-rural pro- 
gram that provided for water resource 
Studies at the request of local government 
agencies. Approximately 110 such studies 
had been completed since 1959. 

Other ground water studies involved the 
construction of digital models to determine 
the optimum number of irrigation permits 
for an area; a series of statewide water 
supply studies for the U.S. Army Corps of 
Engineers; the hydrogeology of till; and the 
ground water protection aspects of landfill 
and nuclear waste repository siting and 
hazardous waste spills. 

In December, a U.S. Department of the 
Interior task group released a preliminary 
evaluation of irrigation drainage water 
quality. The study, while confirming that a 
number of sites had high selenium levels, 
found no evidence of widespread harm to 
wildlife or human health. Areas with high 
selenium levels, which included the Angos- 
tura and Belle Fourche Reservoirs in South 
Dakota, were to be investigated further.’ 

The U.S. Bureau of Mines distributed 
$252,000 to the South Dakota School of 
Mines and Technology at Rapid City, the 
designated Mining and Mineral Resources 
and Research Institute for the State under 
title III of Public Law 95-87. The funds were 
provided as part of a program to assist the 
institute’s efforts in training engineers and 
scientists in mineral-related disciplines. 

The Federal Government distributed 
$797,407 to South Dakota for its share of 
funds generated by activities (mineral leas- 
ing, recreation, timbering, user fees, etc.) on 
national forest lands in fiscal year 1985. 
This compared with $1,091,350 in funds the 
State received in fiscal year 1984. South 
Dakota’s local governments received 
$1,542,405 in fiscal year 1985 funds as “‘pay- 
ments in lieu of taxes’ for Federal tax- 
exempt lands within their boundaries. 


REVIEW BY NONFUEL MINERAL COMMODITIES 


METALS 


In 1985, metal production accounted for 
55% of the State’s mineral value. South 


Dakota ranked 2d of 14 States in gold 
production, 2d of 2 States in beryllium 
production, and llth of 17 States in silver 
production. 
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Beryllium.—Pacer Corp. recoverod a 
small tonnage of hand-cobbed beryl, along 
with feldspar and mica, at its pegmatite 
operations during the year. The firm oper- 
ated several leased mines in the Custer 
County area with contract miners, and it 
also purchased beryl from independent min- 
ers. When sufficient quantities of beryl 
were accumulated, the firm trucked the 
material to Salt Lake City where it was sold 
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to Brush Wellman Inc. Beryl production 
reported by Pacer fell 67% below the 1984 
level, and value decreased 66%. 

Gold.—South Dakota ranked second be- 
hind Nevada in the production of gold and 
produced 14% of the Nation's total in 1985. 
Although production increased 15% above 
the 1984 level, value increased only 196 
because of the depressed gold price. 


Table 6.—South Dakota: Mine production of gold and silver in terms of recoverable metal 


) 


Mines producing sold or Gold (lode and placer) Silver (lode and placer) 
Year d Value Thousand vValue 
Lode Placer ( metzic ounces (thousands) Kos n (thousands 
tons) 
Wel ce mm 1 1 1,677 278,162 $127,854 $587 
IND o a E E 1 E 1,059 185,088 69,558 26 209 
|| DEUM 2 c 1,771 809,784 131,348 62 718 
19949... 2 2a 2,252 310,527 111,994 50 407 
19805. oam m 2 m 2,309 856,108 118,119 63 888 
1876-1985 NA NA NA 38,970,185 2,108,130 18,706 16,318 
NA Not available. 
1Excludes placer gravel. 


The State’s gold industry consisted of two 
companies; namely, Homestake with a new 
surface mine, an underground mine, and a 
mill near Lead, and Wharf Resources with a 
surface mine and ore treatment/heap-leach 
pads near Trojan. 

At Homestake, mining and exploratory 
work continued below the 6,800-foot level, 
and major development work occurred on 
the 6,950-, 7,100-, and 8,000-foot levels. Prep- 
aration work for sinking the No. 4 Winze 
continued on a reduced schedule. 

According to its annual report to stock- 
holders, Homestake produced 343,103 troy 
ounces of gold in 1985, the company’s high- 
est output since 1974. Over 2.3 million short 
tons of ore was mined, and the average ore 
grade was 0.174 ounce per ton. The ore 
tonnage milled was the highest in the 
mine’s history, and the unit production 
costs were the lowest since 1979. The overall 
ore grade fell 5% and mill recovery 1% 
because of the increased tonnage of lower 
grade ore from the test mining in the old 
open pit. 

Homestake’s South Dakota mining costs 
in 1984 averaged $324 per ounce. In 1985, 
gold prices on the world market fell to an 
average of $317.66 per ounce. By imple- 
menting a cost containment program, 
which included work force and pay reduc- 
tions and early retirements, production 
costs were reduced to $294 per ounce. 


In August, Homestake dedicated a new 
$10 million waste water treatment plant 
that used the bacterium pseudomonas pau- 
cimobilis mudlock to digest cyanide, lead, 
zinc, and other toxins into carbon and 
ammonia. Other bacteria attacked the am- 
monia, which was broken into harmless 
byproducts.* 

The mining of Homestake's north test pit 
in the historic “Open Cut" at Lead, which 

in 1984, was completed in August 
1985. Almost 316,000 tons of ore was mined 
and over 22,000 ounces of gold was recover- 
ed. Both tonnage and grade were close to 
the original reserve estimates, and the com- 
pany decided to put the opencut into full- 
scale production. In October, Homestake 
announced that it had awarded a 5-year, 
$50 million contract to two firms to expand 
the original open pit. Approximately 50 
million tons of waste will be removed from 
the opencut to expose the first 2.5 million 
tons of ore. 

At Wharf Resources, ore was mined by 
conventional surface methods, crushed, 
spread on leach pads, and treated with a 
cyanide solution that dissolved the gold, 
which was then recoverod and the solution 
reused. During much of 1985, Wharf Re- 
sources personnel concentrated on acquir- 
ing the necessary permits from the Law- 
rence County Commission to expand mining 
to a 183-acre site on nearby Foley Ridge. In 
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December, Wharf Resources received a con- 
ditional use permit covering 90% of the 
proposed mine area, and a zoning change 
was made that would allow the expansion. 
The company still required a State mining 
permit and a second conditional use permit 
for the remaining 1096 of the site. The 
expansion plans were the center of a major 
controversy involving property owners in 
the area. At yearend, a group of concerned 
owners were considering a petition for a 
referendum on the mine expansion or a 
civil suit to challenge the commission’s 
actions that permitted the Foley Ridge 
ion.® 

Sliver.—Seuth Dakota’s silver production 
was obtained as a coproduct of gold recovery 
at the Homestake mill. Output increased 
26% in quantity, but because of a decrease 
of $2.00 per troy ounce in the average price, 
the total value fell by 5% compared with 
that of 1984. 


INDUSTRIAL MINERALS 


In 1985, industrial minerals accounted for 
45% of the State’s mineral value. 

Cement.—The State-owned cement plant 
at Rapid City was the only producer in 
South Dakota. The plant, with an annual 
clinker capacity of 880,000 short tons, was 
equipped with two wet-process and one dry- 
process kilns. Clay, gypsum, limestone, and 
sand mined instate and iron materials 
brought in from out of State were used for 
cement manufacture. Both portland and 
masonry cement were produced; portland 
shipments increased 6%, whereas masonry 
sales declined 20%. Approximately 94% of 
the cement produced at the Rapid City 
facility is sold in Colorado, North Dakota, 
South Dakota, and Wyoming. Minor mar- 
kets exist in Iowa, Minnesota, Montana, 
and Nebraska. 

In December, the Cement Commission, at 
the request of the Governor, agreed to pay 
the State treasury a “largest ever” dividend 
of $88 million. Since 1979, the cement plant 
has added $94 million to the South Dakota 

Clays.—Seuth Dakota’s clay industry— 
two companies operating two mines in the 
western part of the State—produced both 
bentonite and common clay. 

American Colloid Co. mined bentonite in 
Butte County by open pit methods and 
trucked it to its Belle Fourche plant where 
it was crushed, dried, ground, sized, and 
shipped in bulk and bagged form, mostly by 
rail, to consumers. The Belle Fourche plant 
was one of four operated by the company in 
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Montana, South Dakota, and Wyoming. 
American Colloid’s principal markets were 
the foundry and drilling industries. Produc- 
tion in 1985 decreased 16% from that re- 
ported for 1984 as the demand for oil well 
drilling mud, a major market for South 
Dakota bentonite, declined sharply as world 
oil prices plummeted. 

The South Dakota Cement Commission 
mined common clay for use in manufactur- 
ing cement at its Rapid City plant. Produc- 
tion was about 2% less than in 1984. 

Feldspar.—South Dakota was one of six 
States producing feldspar—an anhydrous 
aluminum silicate used as a flux in glass 
and ceramics manufacture. Pacer owns sev- 
eral surface mines and a grinding plant in 
Custer County. The plant in Custer grinds 
ore mined by approximately 25 independent 
operations, all in the pegmatite district of 
the Southern Black Hills. Sales, in both 
bulk and bag form, were primarily to the 
electrical, porcelain, and pottery industries. 

Gem Stones.—The collection of gem 
Stones and mineral specimens was a small 
but active segment of Seuth Dakota's min- 
eral industry. Several varieties of agate are 
found in the State, including the Fairburn 
agate, the State gem stone. The Fairburn 
agate is found in a belt extending from 
Farmingdale, SD, to Orella, NE. Also, many 
types of fossils, both vertebrate and inverte- 
brate, are found in many areas of the State. 

A mine 17 miles west of Custer produced 
Teepee Canyon agates,'? and several of the 
independent feldspar miners stockpiled rose 
quartz and other mineral specimens for 
sale. The Tip Top Mine near Custer was the 
site of a previously undescribed mineral 
discovery. Tiptopite, as the new mineral 
was named, is a “secondary phosphate min- 
eral derived from triphylite and beryl.":* 

Gypsum.—The South Dakota Cement 
Commission produced crude gypsum at a 
surface mine in Pennington County where 
it was crushed and shipped by rail to the 
Commission's cement plant in Rapid City. 
Ground clinker was mixed with gypsum for 
use as a setting retardant in portland ce- 
ment. Gypsum production paralleled ce- 
ment demand, and output increased over 
that of 1984. 

Lime.—One company, Pete Lien & Sons 
Inc, produced both hydrated lime and 
quicklime at a plant in Rapid City that had 
both a rotary and a vertical kiln. Limestone 
was mined by surface methods from a prop- 
erty in Pennington County. Principal sales 
were for read and soil stabilization, sulfur 
removal from stack gases, and basic oxygen 
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furnace steel. Output and value decreased 
4% for hydrated lime and 14% for quick- 
lime from 1984 levels. 

Mica.—Pacer produced mica-bearing peg- 
matite material from a surface mine in 
Custer County. After drilling and shooting, 
the ore was crushed before it was trucked to 
one of two plants in the Custer area. One 
plant used gravity separation to obtain a 
crude mica product and the second utilized 
crushing and screening. 

Sand and Gravel (Construction).—Con- 
struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
even-numbered years only; therefore, this 
chapter contains only estimates for 1985. 
Data for odd-numbered years are based on 
annual company estimates made before 
yearend. 

South Dakota's sand and gravel industry 
in 1985 was similar to that of 1984 when 106 
firms and government agencies operated 
188 pits in 50 counties. The five leading 
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counties in terms of tonnage were in the 
eastern part of the State. The estimated 
1985 production exceeded the 1984 reported 
output by 614,000 tons. Historically, almost 
50% of the sand and gravel output in South 
Dakota has been for road construction and 
stabilization. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; therefore, this chapter contains 
only estimates for 1984. Data for even- 
numbered years are based on annual com- 
pany estimates made before yearend. 

Crushed.—Crushed stone output, report- 
ed by 11 companies operating 18 quarries in 
4 southwestern and 3 eastern counties, in- 
creased 7% in quantity and 13% in value 
over that of 1984. Limestone production, 
totaling over 3 million tons, was reported 
from 10 quarries and represented nearly 
three-quarters of the total. Sandstone and 
quartzite from three quarries constituted 
the remainder. 


Table 7.—South Dakota: Crushed stone! sold or used by producers in 1985, by use 
(Thousand short tons and thousand dollars) 


Use 
Coarse aggregate (+ 1-1/2 inch): 
Ri and jetty atonnOssess 
Filter stone es ean a 0 
Coarse aggregate, 
Bituminous nt aggregate.___________ 
Combined coarse and fine tes: Other construction? 
and metall Cement manufacture 
Total* 22 5 r ee, 


1Includes limestone, quartzite, and sandstone. 

"Includes bituminous aggregate (coarse), 
terrazzo and exposed aggregate, stone sand 

*Includes 


Controversy developed during the year 
when two construction companies—one 
South Dakota-based and the other based in 
Iowa—applied for quarry permits in Minne- 
haha County in the southeastern part of the 
State. The companies were attracted to the 
areas because the Iowa Department of 
Transportation changed its specifications 
for highway construction materials to a 
standard that could only be met by a rock 
type such as that found in the area. County 
residents protested the applications because 
of concerns about declining property values, 
blasting damage, and increased dust, noise, 
and traffic. Action on the permit applica- 
tions was expected in early 1986.14 

. Dimension.—South Dakota ranked fifth 
among 20 States in the quarrying and 


Quantity Value 
soles Sy cient MEN es et ET MUS 14 58 
SCION CONO 8 18 52 
CCT 97 618 
7277... 8 41 821 
7777 d An 181 889 
EA tte ect ee ERs SE 950 1,994 
1111 eae te eMC ee 2,711 10,584 
370 ( 4.071 14.412 


road base or subbase, unpaved road surfacing, stone sand (concrete), 
mix or seal), and fine aggregate 
sies aa ipta tas ui hie, din pub tr 

may use 
Data not kdd to totals shown beca of independent rounding. 


cutting of dimension granite. Production 
was centered in Grant County in the north- 
eastern part of the State where four compa- 
nies operated eight quarries. Quantity and 
value of sales, all for construction and 
monumental uses, decreased moderately 
compared with 1984 figures. 

State Mineral Officer, Bureau of Mines, Tuscaloosa, 

uae Mineral Officer, Bureau of Mines, Minneapolis, 

E yore uda Bureau of Mines, Minneapolis, MN. 
SIM City Journal. Tailings To Be Moved to Safer 


. Sept. 21, 1985. 
“Lead Daly Cal Anaconda Lands Sek. July 5, 1985. 
CT 


——. Gold Tax Refund Rejected by Court. Sept. 6, 
CL Interior News Release. Interior 
— fente | gu 
Effects From Selenium. 11, 
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c D an City Journal. Bacteria 
Improve I 


in Hills Basket. Dec. 22, 1985. 


Environment. ig^ 15, 1985. 
. Wharf N 5 To Keep Its Golden 


Bacteria Doing Their Bit To 


. Cement Plant OK s Transfer of $8 Million to 


State Fund. June 14, 1986. 


1 ——. Cement Plant To Pay State $33 Million. Dec. 4, 


V 
W. E. Bartholow & Son Con- 
struction 
Birdsall Sand & Gravel Co. Inc 
Bowes Construction Ine 
Fisher Sand & Gravel Co 


Myrl & Roy's Paving Ine 


Rechnagel Construction Co- 
Sweetman Construction Inc_ — 
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1 Rapid City Journal. Custer 586 Upholds Inde- 


dent Mining Tradition. Jan. 5, 1985 


Pei ech Curator, Student Discover a New Miner- 


al. May 7, 1985 
"Argus Leader 


(Sioux Falls, SD). Four-Corner Tussle 


Has Participants on Rocky Ground. Dec. 6, 1985. 


Table 8.— Principal producers 


Address Type of activity 
Box 912 Mine and plant 
Custer, SD 57130 
Box 360 3 kiln _ 
Rapid City, SD 57709 "em 
5100 Suffield Ct. n pit mine and plant 
Box 360 . ien n i Í 
it mine 
Rapid City, SD 57709 " 
Box 912 n pit mines and dry- 
Custer, SD 57730 One ting plant. 
Box 875 Underground and open 
Lead, SD 57754 pit mines, cyanidation 
Box 897 1 1 heap 
n 
Lead, SD 57754 9 
Box 360 Open pit mine 
Rapid City, SD 57709 i 
Box 440 1 rotary kiln, 1 vertical kiln, 
Rapid City, SD 57709 continuous-hydrator plant. 
Box 912 Mine and ding plant 
Custer, SD 57730 i m 
Route 3 Pits and plant 
Huron, SD 57350 P 
Ray Ci , SD 57709 eee 
Rapid C 3 0 ie E EA 
Brookings, SD 57006 
7 EEA ERR EA 
Dickinson, ND 58601 
1500 East 39th St. North Pit and plant 
Sioux Falls, SD 57101 
Hurley, SD 57086_ _ ___ Pits and plante 
100 South Dakota Ave / e 
Summit, SD 57266 
875 See GO 
Lead, SD 57754 
Box 440 Quarries and plants 
Rapid City, SD 57709 i 
Box E: ceto E EAE 
Rapid City, SD 57709 
Box 360 Quarry and plant 
Rapid City, SD 57709 s 
Box 809 —---Q0 `- 
Sioux Falls, SD 57101 
818 South Philli Bxtlc Q 
Sioux Falls, SD 57101 
Box 25 EUN. ten te T 
Spencer, SD 57374 
202 South 8d Ave. Quarries ____________ 
Cold S , MN 56820 
Box 30 


Lawrence. 


Pennington. 


Grant. 


Digitized by Google 


The Mineral Industry of 
Tennessee 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Tennessee Division of Geology 
for collecting information on all nonfuel minerals. 


By Doss H. White, Jr., and Ray Gilbert? 


The value of nonfuel mineral production ranked 16th in the United States in the 
in Tennessee in 1985 was reported at $472 value of mineral production. 
million, $5 million below the record high The decrease in mineral output and value 
established in 1984. Despite the slight de- was due primarily to a $32 million decrease 
crease in overall mineral value, the State in zinc production. 


Table 1.—Nonfuel mineral production in Tennessee! 


1984 1985 


Mineral Value Value 

Quantity (thou- Quantity (thou- 

sands) sands) 
MESI a nile LE DE thousand short tons 11,165 "$21,690 1,244 $25,918 
Gom stones ns pena N NA § 
Phosphate Qo GN ONDE NN MOS thousand metric tona. — 1,868 88,275 1,288 27,600 

and gravel: 
TRE ee ee RE thousand short tons 6,304 19,880 7, 200 22000 
J7)öͤÜ˙¹ʃ ]! aom eese as aane do... 650 6,903 569 6,156 
Crushed 3222 ee rennes E ES do... *36,200 — 138,000 337,989 °155,760 
Dimension jo 2 oe ee ee 8 M *1,097 7718 
Zinc (recoverable content of ores, etc.)) metric tons. .. 116,526 124,854 104,471 92,971 
Combined value of barite, cement, clays (fuller's earth), copper, lead, 

lime, pyrites, silver, and stone ( granite, 1985) XX 131,918 XX 141,109 
z irc ceo Lu etu XX 147,572 XX 412,281 


5 "Revised. E NA Not availible XX Not applicable. f 

Production as measured by mine shipments, , or marketable ction (i nsum ucers). 
SExcludes fuller's earth; value included with "Combined value" dee ae unc sce poen pres 
*Excludes granite; value included with Combined value” figure. 
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Table 2.—Nonfuel minerals produced in Tennessee in 1984, by county! 


County Minerals produced in order of value 
ADnder,gh. p p E EI ee ee 
Henion edu ß eM Se ud 
Campbell .——.. hs ee ee Oe LLL Do. 
Carroll. oues mn y ee er Sand and gravel, clays. 
Colla soe eee y eee as eee and 
Cumberland 22 . eee eee ee Do 
5 JJ i ype ee c ER ON CN NUN D 
.. ̃̃ — aa 
a RNADOUNICMETNIEUN E Phosphate rock. 
Groene NEMINEM CI C ————— and gravel. 
UE eee R LL Aa ðͤ ĩ ov ĩ CU Cement, sand and gravel, clays. 
JJ%%%% ⁵ ⁵: n 8 Sand and gravel. 

Henry )). 8 Clave mid vnd vel. 

SNNT CREME UN NM a Cnr DONO HERE AN gra 
ME — pe 
UmDhrey ] !. vy gravol. 
JOD ]³»], ⁰ t DOD. 8 Zinc, silver, „ lead. 
|| ^ JENSEITS Cement sinc clave sand and gravel 
Lauderdale. .———— eh ee ee uS Sand and gravel. 
Loudon n eS ee eee cee aoe ee Barite. 
McNel 777776000 ³ð2ü5 T Send and gravel. 
Mam | 01. 5 uoo oo Do Se 
MATIN uuu mi us ELLE Eu eS Do. 
MGUY o cunc n LLL hate rock. 
OÜObion pp stu IL E rana graver 

———————— .  Pyrites, copper, zinc, silver 
Putnam... ⅛·˙ ee ete 8 Rand ana gravel 
JJV IK RIDE UR TE Do. 
Smith--------------------------------------- Zine. 

Lo E E ͥ⁰ſydud y E N S 
„ ee d — Sand and gravel. 
i'l ale ew ea a aoe 
Wayne Sand and gravel 
Weakley ——————— nenne :hKr Pese dee Clays. 
(qns “““!!! ! ! ³¹³ AAſͥ AAA 8 Phosphate rock. 
Undistributed |... 222 LL c LLL cL LLL LLL 2222-22 Stone (crushed), stone (dimension), gem stones. 


1No production of nonfuel mineral commodities was reported for counties not listed. 
*Data not available by county for minerals listed. 


Table 3.— Indicators of Tennessee business activity 


1983' 1984 1985P 
Employment and labor force, annual average: 
Population a ce IU C M E e eL thousands. _ 4,689 4,726 4,762 
civilian labor fort eee do 2,181 2,245 
Unemployment. - - - LL 222 L22222222222222222-2- percent 1.5 8.6 8.0 
Employment (nonagricultural): 
ing total? |... EE EI EN TEC thousands. _ 7.9 8.0 7.5 
EER TIELE AAE a EENE pee 8 do- 1.0 1.1 9 
Nonmetallic minerals except fuels? do- 8.0 3.1 8.2 
2 dS Rene VPE E do 2.9 8.0 2.9 
Oil and gas extraction _ ______._.___.------ do____ 8 6 A 
Man INA a V8 do. ..- 468.6 491.1 489.3 
EMEN c 2— „„ 8 m 
and e do- 43.0 41.5 40.2 
Petroleum and coal products ------------------ do... 8 7 9 
Sone ⅛ «- 8 do 69.6 78.8 82.1 
Transportation and public utilities do- 88.6 89.1 91.3 
Wholesale and retail tradtee do- 889.9 413.8 431.1 
Finance, insurance, real estate 44 do- 81.9 85.9 89.3 
n 8 do- 823.4 844.3 859.3 
Government and government enter pries do... 294.1 296.1 804.4 
Total ou Ele Aces ⁰ Ee da- 1,719.0 1,812.0 1,860.8 
Personal income 
Per capita ou TTT... ee oe E E $9,714 710.807 111245 
Hours earnings: 
Total average weekly hours, production workers. — —-—------------- 40.5 40.9 41.0 
Total average hourly earnings. production workers $1.6 $1.9 $8.8 


See footnotes at end of table. 
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Table 3.—Indicators of Tennessee business activity —Continued 


19837 1984 1985P 
Earnings by industry: 
Farm ine J 86 (s $87,499 sd 
_ =~ piah -22222222 L III LILLI u NEM NR. 
mini... . eee do... — — 
Nonmetallic minerals except fuesse do... 
ef . oe $104 $121 $125 
Oil and gas extraction .--------------------- do— 860 
* N 77 ( AA — — — mc $9,455 $10 $10,761 
Stone, clay, and glass products _________________do____ 1 
Chemicals and products_ .- - . do... $1,687 $1,271 $1,818 
Petroleum and coal r scu Le 3 ates $28 m 
Transportation and public utilities da 417 688 
Wholesale and irad e e ee do- , ,091 
insurance, real estate ac 1,784 1550 160 
Government and government enterprises da. 494 780 
Number of private and public residential units authorized‘ _________ 29,960 87,085 1 
Value of nonresidential constructionun“““?v.—D—L“s n millions. . 7 14180 $1,852.4 
oo road contract a Bosse cuni 0 15.0 10.0 
pmen masonry cemen wi 
short tons 1,884 1,518 1,684 
Nonfuel mineral uction value: 
Total crude VAlUB — culte LUE ee millions $407.8 $477.6 ui 


Value per capita — -------------------------—---- $87 $101 


PPreliminary. "Revised. 
resa of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 


"Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 
Data may not add to totals shown because of independent rounding. 
*1988 data based upon 16,000-place sample; 1984 and 1985 data based upon 17,000-place sample. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
US Bureau of Mines 
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Figure 1.— Value of stone and total value of nonfuel mineral production in Tennessee. 
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Figure 2.—Principal mineral producing localities in Tennessee. 
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Trends and Developments.—In 1985, 
Tennessee's value of mineral production 
declined over $5 million from the record 
high established in 1984. Two companies, 
Tennessee Chemical Co. and Monsanto Co., 
reported plans to terminate mining and, in 
Monsanto's case, phosphorus manufacture. 
A depressed zinc market forced the tempo- 
rary closing of one zinc mine, and the 
State’s aluminum production was only a 
fraction of capacity because of foreign im- 
: ports and high power rates. 

The decrease in the value of Tennessee’s 
mineral production was miniscule when 
compared with the effects on individual 
families and local economies created by 
mine shutdowns and temporary plant clos- 
ings. Approximately 1,300 people will lose 
their jobs as a result of the Tennessee 
Chemical and Monsanto closings, and a 
study on the Tennessee Chemical closing by 
the Tennessee Valley Authority (TVA) indi- 
cated that an additional 1,900 jobs will be 
lost in the three-county copper basin area 
from the drastic cut in the Tennessee Chem- 
ical payroll. 

On a more positive note, Vanderbilt Uni- 
versity in Nashville was named one of five 
commercial space development centers that 
will study materials and metallurgical proc- 
essing, macromolecular crystallography, 
and space remote sensing. The specific area 
of interest for Vanderbilt will be metallur- 
gical processing. The centers are described 
by the National Aeronautics and Space Ad- 
ministration as “joint undertakings of gov- 
ernment, industry, and academic. teams.” 
The companies involved in the Vanderbilt 
program include Special Metals Corp., Alu- 
minum Co. of America (Alcoa), Engelhard 
Industries Div., General Electric Co., Lock- 
heed Missiles and Space Co., Teledyne Inc., 
Armco Co., GTE Sylvania, Cabot Corp., and 
the Delco-Remy Div. of General Motors 
Corp. 

Legislation and Government  Pro- 
grams.—During 1985, the Tennessee Legis- 
lature passed a bill (Public Acts of 1985, 
Chapter 189), which provided that revenue 
from sales of State mineral lands be deposit- 
ed in a trust fund with interest used for 
purchase of recreation lands or for histori- 
cal preservation projects. 

A mineral severance tax enacted in 1984 
was declared unconstitutional by the State 
Attorney General. The State law required a 
two-thirds vote by the State's county legisla- 
tive bodies within 120 days after passage for 
the law to become effective. The Attorney 
General ruled that whether or not a Gener- 
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al Legislative Enactment becomes law can- 
not be left to the counties; only the legisla- 
ture can mandate law. The ruling led sever- 
al counties to consider a county mineral 
tax. In July, Giles County Commissioners 
approved a resolution that had been approv- 
ed by the Tennessee General Assembly 
earlier taxing dry phosphate and limestone 
$0.15 per short ton. The resolution was 
adopted as a private act and, although 
passed by the Tennessee General Assembly, 
only affects Giles County. Other counties 
were considering a tax on aggregate com- 
modities, chert, limestone, and sand and 
gravel, with revenue earmarked for the 
county highway departments. 

During 1985, the Tennessee Division of 
Geology, with principal offices in Nashville 
and field offices in Knoxville and Memphis, 
increased field mapping strength in all 
areas except the westernmost part of the 
State. Some support strength was also add- 
ed in the Nashville office. 

Oil and gas activities were down slightly 
compared with that of 1984. This was true 
in the number of permits issued as well as 
slight decreases in oil and gas production. 

At the Federal level, the U.S. Bureau of 
Mines conducted several programs relating 
to Tennessee's mineral industry. All miner- 
al producing companies in the State were 
canvassed to develop baseline data on min- 
eral output and value as part of a nation- 
wide program to monitor mineral produc- 
tion and demand, mineral trends, and areas 
where research could improve mineral re- 
covery and better protect the environment. 

During the year, the Bureau's clay waste 
dewatering research was evaluated by 
Stauffer Chemical Co. in Mount Pleasant. 
The company obtained excellent results 
with small-scale experimentation using the 
Bureau's findings and was testing the meth- 
odology for company application using larg- 
er equipment. 

TVA researchers demonstrated a promis- 
ing new phosphate flotation method, which 
allows direct, one-stage separation of phos- 
phate from accessory minerals present in 
the phosphate ore matrix. The new method, 
if applicable on a large scale, could revolu- 
tionize phosphate beneficiation. 

In other Federal activity affecting the 
Tennessee mineral sector, the U.S. Depart- 
ment of Energy awarded Fisk University in 
Nashville a $135,000 grant to investigate 
microbial liquefaction of peat. The U.S. 
Department of Labor certified the 800 min- 
ers who will lose their jobs when Tennessee 
Chemical closes its mines in 1987 to apply 
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for benefits under the Trade Readjustment 
Act (TRA). In addition to the TRA funds, 
$400,000 was made available to the State to 
assist in retraining programs under the Job 
Training Partnership Act. 

Abandoned mines in two areas of Ten- 
nessee have furnished sediments that led to 
problems with the State's water supplies. 
TVA has been involved with surface mine 
reclamation for a number of years, and in 
1985, the agency seeded and fertilized 500 to 
600 acres denuded by copper smelting oper- 
ations in southwestern Tennessee. Runoff 
from the area severely impacted the Ocoee 
River, a nationally known white-water rec- 
reation river. TVA was active in the upper 
Duck River Basin near Columbia, TN, 
where trees and shrubs were planted on 
approximately 100 acres of abandoned land 
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that had been mined for phosphate. TVA 
also had ongoing reclamation projects for 
abandoned mines in western North Caroli- 
na. Sediments from these mines have affect- 
ed the water intake structures of Greene- 
ville and Jonesboro, TN, 100 miles down- 
stream from the sediment sources. 

In other mine land reclamation activity, a 
Federal judge ruled that Abingdon-based 
Rapoca Energy Co. must pay more than 
$200,000 in reclamation fees for mining 
done on company lands by independent 
companies. Rapoca contracted with 48 com- 
panies to mine coal on Rapoca land and 
then purchased the coal from the independ- 
ent miners. The money will be placed into 
the Office of Surface Mining’s Abandoned 
Mine Lands Fund used to pay for reclama- 
tion on abandoned surface coal mines. 


REVIEW BY NONFUEL MINERAL COMMODITIES 


INDUSTRIAL MINERALS 


The mining of industrial minerals ac- 
counted for 78% of the State’s mineral 
value during 1985. This was a 6% increase 
over that reported for 1984. The increase 
was due mainly to an increased output of 
portland cement, construction sand, and 
crushed stone used primarily by the con- 
struction industries, which experienced an 
increase in sales during 1985. 

Barite.—One firm, A. J. Smith Co., pro- 
duced barite from open pit mining in Lou- 
don County in the southeastern part of the 
State. After washing, the ore was shipped to 
Georgia for further processing for the chem- 


Table 4.—Tennessee: 
Company Location 
Dixie Cement Co. Ine oxville 
Signal Mountain Cement Co Chattanooga 


Clays.—The State’s clay industry, 9 com- 
panies that operated 33 mines in 5 eastern 


ical and paint industries. 

Cement.—Two companies in eastern Ten- 
nessee comprised the State’s cement indus- 
try. 

Dixie Cement Co. Inc. is a subsidiary of 
Moore McCormack Cement Inc., and Signal 
Mountain Cement Co. is owned by IFI 
International. 

During the latter part of 1985, Allied 
International Marketing Service Corp., a 
Romanian cement export company, estab- 
lished offices in Memphis. Imported cement 
transported up the Mississippi River could 
have a significant impact on domestic sales 
in western Tennessee. 


Cement industry, 1985 


8 dd 


and 4 western counties, produced ball clay, 
common clay and shale, and fuller's earth. 


Table 5.— Tennessee: Clay industry and production in 1985, by type 


National Number of Number of tity Value Average 
Type ranking companies mines is wonna (thousands) Rr 
Ball clay 1 4 23 665 — $24,601 $31.02 
Common clay and shalee 12 4 9 579 1,812 2.27 
Fullers earth. _~_~__~________ _ 8 1 1 W W 


W Withheld to avoid disclosing company proprietary data. 
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Ball clay was produced in four contiguous 
counties in northwestern Tennessee: Car- 
roll, Gibson, Henry, and Weakley. The clay 
is composed of fine-grained kaolinite with 
lesser amounts of chlorite, illite, and smec- 
tite. Processing of the Eocene age deposits 
was essentially identical with all producers. 
After surface mining, the clay was trucked 
to the processing plant where it was shred- 
ded, dried, and pulverized. Shipments of the 
Shredded clay were made both predried 
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and postdried. Two companies also shipped 
clay in a slurry form, and a third was 
constructing slurry facilities at yearend. 

H. C. Spinks Clay Co. Inc., Paris, TN, be- 
gan expansion of its plant near Gleason, 
which will include a slurry plant. The new 
facility will encompass 16,500 square feet 
with an additional 30,000 square feet desig- 
nated for storage. The company operates a 
second grinding plant near Paris. 


Table 6.—Tennessee: Ball clay sold or used by producers, by kind and use 


(Short tons) 
1984" | 1985 
U 
ii Airfloat! Une Total Air float: Une Total 
Electrical porcelaie nnn 18,296 ET 18,296 17,319 NE 17,819 
Fine china and dinner ware 27,748 SA 21,148 20,085 = 20,085 
Floor and wall tile, ceramic. — — — — 59,134 W 59,184 pur W 62,714 
AEE ah 117,399 W 17,899 1,787 W 101,787 
Sanitary ware 86,850 W 86,850 108 879 W 108,879 
Other? A reza 158,950 124,119 283,069 153,233 159,978 818,211 
JFG I NUES 61,476 1,441 62,917 88,784 2216 41,060 
TOA) no ee uL tI 419,853 125,560 604,913 502,301 162,254 664,555 
Revised. W Withheld to avoid disclosing company proprietary data; included with “Other.” 
Stnctudes animal food bricks; catal il refining); crock d earth firebrick, bl k and sha 
common ca (o ery an enware; oc. 

iture; mortar and cement; pesticides Sand related products; roofing granules; rubber: 


umina kiln 
own uses; and data indicated by symbol W 


Common clay and/or shale was produced 
in Anderson-Knox, Sullivan-Washington, 
and Hamilton Counties in the eastern part 
of the State, and in Henry County in west- 
ern Tennessee. Most of the clay was used in 
the manufacture of building brick, tile, and 
portland cement. Output and value increas- 
ed over 1,800 short tons and $147,000 over 
production and sales in 1984. 

Lowe’s Inc. mined a montmorillonite ful- 
ler’s earth by open pit methods in Henry 
County. The clay was trucked to a process- 
ing plant in Paris where it was shredded, 
dried, sized, and bagged. The processed 
material was marketed as an industrial and 


Company 


City 
Great Lakes Carbon Corp Elizabethton 
Union Carbide Corn Clarksville ___ 
DO eee ee Columbia 


During the year, Union Carbide Corp. 
suspended operations at its Clarksville facil- 
ity because of the depressed electrode mar- 
ket. 

Lime.—Tennessee’s lime industry con- 


pet waste absorbent and as an insecticide 
and fungicide carrier. 

American Olean Tile Co., a division of 
National Gypsum Co., completed construc- 
tion of a $20 million mosaic tile plant in 
Jackson. Annual plant output is scheduled 
to exceed 10 million square feet of glazed 
and unglazed tile. 

Graphite (Synthetic).—Two companies 
operated three plants in Tennessee to pro- 
duce electric- furnace electrodes and high- 
modulus graphite fibers using petroleum 
coke and coal tar pitch as the basic raw 
material. Pertinent statistics data on the 


industry were as follows: 
County Principal product 
Be cata stom igh-modul hite fibers. 
t d s F 


sists of Tenn-Luttrell Lime Co., a subsidiary 
of Penn- Virginia Corp. and Bowater South- 
ern Paper Corp. Penn-Virginia operates a 
surface mine, 800-short-ton-per-day lime 
plant, and grinding plant at Luttrell near 
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Knoxville. The lime plant houses a 15-foot 
by 170-foot rotary coal-fired kiln. 

Blue Ridge Mining Co. Inc. has responsi- 
bility for material flow from the extraction 
point to the kiln and grinding stockpiles. 
The grinding plant processes undersize ma- 
terial into uncalcined, chemical-grade prod- 
ucts. 

Bowater produced lime as a byproduct 
Step in the papermaking process. Principal 
márkets for Tennessee's lime production 
were the paper, steel, and water purifica- 
tion industries. | 

Lithium.—Foote Mineral Co. produced 
organo-lithium compounds at a plant at 
New Johnsonville. Lithium carbonate and 
lithium metal obtained from company oper- 
ations at Kings Mountain, NC, and Silver 
Peak, NV, were used to produce a variety of 
compounds included in lubricants, pharma- 
ceuticals, and rubber manufacture. 

Magnesia (Fused).—C-E Minerals Inc.'s 
wholly owned subsidiary, Tennessee Elec- 
trominerals, produced fused magnesia at its 
fused silica plant in Greeneville. Three 
refractory grades with silica content rang- 
ing from 0.7% to 5% SiO, and magnesia 
content varying from 91% to 98.9% MgO 
were produced, as well as several grades of 
electrical magnesia. 

Perlite (Expanded).—Chemrock Corp. 
received crude perlite from New Mexico as 
head feed for an expansion plant in Nash- 
ville. The expanded material was marketed 
for horticultural uses, construction applica- 
tions, and as a filter medium. The tonnage 
of crude perlite expanded increased during 
1985; however, sales decreased slightly. 

Phosphate Rock.—The State ranked 
fourth in phosphate rock production; the 
top three were Florida, North Carolina, and 
Idaho. The State’s phosphate rock reserves 
occur in residual clays weathered from 
Ordovician age limestones and were mined 
by surface methods in Giles, Hickman, 
Maury, and Williamson Counties in the 
southern part of the State. Three compa- 
nies, Monsanto and Occidental Chemical 
Corp. in Columbia and Stauffer Chemical in 
Mount Pleasant, converted the rock into 
elemental phosphorus, which was manu- 
factured into a variety of individual chemi- 
cals. Late in the year, Monsanto announced 
that it would close its Columbia operation 
in October 1986, terminating approximately 
400 jobs. 


MINERALS YEARBOOK, 1985 


Pyrites.—Tennessee Chemical mined and 
processed pyrite in the Ducktown Basin in 
Polk County in the southern part of the 
State. The company’s chemical complex 
produced sulfuric acid and liquid sulfur 
dioxide. Byproducts included blister copper, 
magnetite, and zinc concentrates. In Janu- 
ary, the company announced that the min- 
ing operation would be closed by 1987, 
affecting 900 jobs. Raw material will be 
purchased to supply feed to the chemical 
complex. 

Refractories.—C-E Minerals operated a 
fused silica and fused magnesium plant in 
Greeneville. Fused silica was used in the 
manufacture of silica nozzles and shrouds in 
continuous casting and in the manufacture 
of coke oven door liners, glass tank block, 
crucibles, special shapos, and foam block. 
Fused magnesium oxide was used in basic 
brick and ramming mixes and in steel melt- 
ing furnaces. 

Sand and Gravel.—Construction.—Con- 
struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
even-numbered years only; therefore, this 
chapter contains only estimates for 1985. 
Data for odd-numbered years are based on 
annual company estimates made before 
yearend. The estimated production of 
construction sand and gravel increased 
896,000 short tons, and the value increased 
approximately $2.2 million over the 1984 
value. | 

Industrial.—Production and value of in- 
dustrial sand fell 81,000 short tons and 
$747,000, respectively. 

Silica (Fused).—Tennessee Electromin- 
erals, a wholly owned subsidiary of C-E 
Minerals, produced fused silica at a plant in 
Greeneville. Revolving electric arc furnaces 
fused high-purity sands into 1- to 2-short- 
ton oval ingots. The ingots were cleaned, 
crushed, and processed into several grain 
and powder sizes for the refractory, found- 
ry, filler, and extender markets. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; therefore, the 1984 chapter gave 
estimates. Data for even-numbered years 
are based on annual company estimates 
made before yearend. 

Crushed.—The production and value of 
crushed limestone increased 1.7 million 
short tons and $17.8 million, respectively, 
over the estimated figures for 1984. 
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Table 7.— Tennessee: Crushed stone’ sold or used by producers in 1985, by use 
(Thousand short tons and thousand dollars) 


Use 
te (＋ 1-1 / 2 inch): 


Other graded coarse 
Fine aggregate (-3/8 i inch) 
Stone sand, concrete 
Screening, und 
Combined coarse and fine 
Graded or sub 


Terrazzo and e 
Crusher run orf 


Mine ^p or acid water treatment 
halt fillers or extenders ______________---_- 
r fillers or extenderrrr sss 
Other miscellaneous 
Other unspecifieddd]ddʒ»d 


Unpaved road sur facing 


aggregate 
or waste -= 


cultural: | 
. Poultry grit anc limestone .— —-ce-ic-cccos-le wo 


Quantity Value 

MARRON eo aoe 42 160 
Ree EAE 8 533 035 
sc TT PNE 444 1,728 
))) nee yee 68 168 
SNC RUE REDDE 8 3,719 15,767 
n 8 4,206 8,291 
)7)%%%VFFFFFCꝙꝙEοC0CSb 8 520 2,290 
EHE GUT 106 496 
es Nad Meal ty a Ne eg PUE 29 110 
BN hae ete ³ĩð2 E ee 1,057 5,952 
JJ n 1.394 5,307 
J A 12,137 55,144 
REPREHENE 86 1,249 4,150 
EM MUS ER Ee PE Rar en a ES 22 198 
d 8 2,558 8,838 
m ĩ ᷣͤ v ER: M Pes 1,498 5, 955 
JJ ĩ 210 618 
JJ ͤ eee ne ee ERES 627 2,897 
SHOP PESO 8 5 81 
mec C CE 101 449 

eee eee 8 56 
322 8 108 446 

JJ ͤ Vd 451 4,514 

mx c 8 702 2,584 

PENES aca cy rain Ri ties Bde eels 6,088 17,484 

2 ete ee: 87,989 155,760 


Includes dolomite, granite, TUM marble, sandstone, and excludes a minor amount of granite withheld to avoid 


disclosing company proprietary da 


31Includes stone sand (bituminous mix or seal), and stone used for other construction and maintenance uses. 
3Includes stone used for cement manufacture and lightweight aggregate (slate). 

*Includes production reported without a breakdown by end use and estimates for nonrespondents. 

5Data may not add to totals shown because of independent rounding. 


Dimension.—Output of dimension stone 
decreased 2,000 short tons and $324,000, 
. respectively, below the output and value 
estimated for 1984. 

Vermiculite (Exfoliated).—W. R. Grace 
& Co. shipped crude vermiculite from its 
operation in South Carolina to its construc- 
tion products division in Nashville. The 
crude material was exfoliated and used 
primarily by the insulation market. 


METALS 


In general, 1985 was not a prosperous 
time for the State's mineral industry. The 
year was marked by falling metal prices 
and foreign metal imports, domestic produc- 
tion curtailments, rumored plant closings, 
labor problems, temporary mine closings, 
and the announcement of a permanent 
mine closing affecting almost 2,000 jobs. 
The value of zinc and byproduct concen- 
trates from pyrite treatment, the only met- 
al values canvassed by the U.S. Bureau of 
Mines, fell $32 million from the value re- 
ported in 1984. 

Aluminum.—Tennessee’s two aluminum 


companies, Alcoa with a smelter at Alcoa in 
east Tennessee and Consolidated Alumi- 
num Corp. with a smelter at New Johnson- 
ville on the Tennessee River in the central 
part of the State, represent 7% of the 
Nation’s ingot-producing capacity. Both 
smelters operated at reduced rates during 
the year since foreign imports and low 
aluminum prices had consumers wary 
about maintaining high inventory levels. At 
yearend, Alcoa reportedly was operating its 


. 220,000-short-ton-per-year smelter at 75% 


of rated capacity, while the 144,000-short- 
ton-per-year Consolidated facility was op- 
erating at 12% of capacity. 

Despite the weak market, Alcoa contin- 
ued work on a $250 million expansion of its 
rolling mill at Alcoa. The expansion will 
improve the production of flat sheet used 
primarily in beverage cans. Can stock com- 
prised over one-fifth of U.S. shipments in 
1985; imports, primarily from Australia, 
Canada, and Japan, captured almost 10% of 
the domestic market. In July, the company 
reduced the thickness of beverage can sheet 
aluminum to 0.0002 inch, a 33% reduction, 
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which enhances Alcoa sheet and will save 
the can manufacturers money. 

In March, a Consolidated Aluminum offi- 
cial noted that the New Johnsonville smelt- 
er would close unless the market improved 


drastically, and the official indicated the 


future of the facility depended on future 
primary aluminum prices and TVA power 
rates. In May, the company reorganized its 
operations into two groups, separating the 
basic aluminum business from “high profit, 
value-added” diversified operations. The re- 
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organization, in line with changes within 
the domestic industry, allows the company 
to concentrate on value-added and finished 
goods to counter softening ingot and basic 
mill product prices. 

Copper.—Tennessee Chemical continued 
as the only primary copper producer in the 
Southwestern United States. The company 
operated an underground and surface mine, 
mill, smelter, and chemical manufacturing 
complex in the Ducktown-Copperhill area of 
southeastern Tennessee. 


Table 8.—Tennessee: Mine production (recoverable) of copper, lead, 


silver, and zinc 
1988 1984 1985 

Mines producing: L ode «„ 9 8 9 
Ore sold or treated 

HG o noie uu EL E E thousand metric tona. .. W W 

VAL CEDENS CRESCE ERN ͤ A ERES do- 4,019 W W 

Toal MD ————— a — do— 15,842 6,071 5,874 

CODDÉE e ee metric tons. _— W W W 

%%%%öv md NODIS do- NEM W W 

))%%0)ööõÜĩ⁵˙ł.w. ; n)... E EC e t troy oun as W W W 

v VEN CEREREM he AER DE metric ton 109,958 116,526 104,471 

ue: 

E ccnl eee thousanda.. _ W W W 

JJõõũũũ a a ODD MERE do. __ _ M W W 

BÜVeF cae E A I te y do... W W W 

DANN ³·Üũ EE E A LL Ld Leid da- $100,336 $124,854 $92,971 


W Withheld to avoid disclosing company pro 


prietary da 
%%% total BORA became of Irie rend ADDE 


In January, Tennessee Chemical an- 
nounced that the mining operation would 
be phased out by 1987, and the company 
would focus entirely on chemical and acid 
production; raw materials will be purchased 
to supply the manufacturing complex. The 
mine closing would affect 800 employees 
and decrease the annual payroll from about 
$40 million to $13 million. A TVA study 
released in October on Tennessee Chemi- 
cal's closing found that an additional 1,100 
jobs would be lost in the immediate area, 
jobs dependent on the company's payroll. 
The additional job losses would result in a 
further $22 million reduction to the area's 
economy. 

During 1985, Tennessee Chemical contin- 


ued to operate the Cherokee surface and 
underground mines. Ore was transported by 
rail to the London mill where a bulk copper- 
iron-zinc concentrate was produced by flota- 
tion. A concentrate separation was then 
made with the copper and iron converted 
into a variety of industrial chemicals; the 
zinc concentrate was sold without further 
processing. Approximately 30% of Tennes- 
see Chemical’s sales consisted of copper and 
copper chemicals, 10% was miscellaneous 
organics, and the remainder was sulfuric 
acid and liquid sulfur dioxide. 
Ferroalloys.—The State ranked third na- 
tionally in ferroalloy output. Four compa- 
nies produced a variety of ferrophosphorus, 
ferrosilicon, and specialty silicon alloys. 


Table 9.—Tennessee: Ferroalloy producers, 1985 


Company Plant location Alloy 
International Minerals & Chemical Corp Kimball“ll!l Ferrosilicon and specialty silicon 
Monsanto (o Columbia eee eee 
Occidental Petroleum Cors EET, c 4 eee é " 
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The Chromium Mining & Smelting Corp., 
unable to find a buyer for the mothballed 
ferrochrome plant at Woodstock, began 
work on dismantling the facility. Monsanto 
announced that it would terminate mining 
and ferrophosphorus production at its Co- 
lumbia facility. 

Germanium.—Germanium residues from 
zinc smelting at Jersey Miniére Zinc Co.'s 
smelter at Clarksville were shipped to 
Métallurgie Hoboken-Overpelt SA, Bel- 
gium, for refining. Most of the residues 
were obtained from concentrates from the 
Elmwood and Gordonsville Mines in central 
Tennessee. 

Iron and Steel.—Wheland Foundry, a 
division of North American Royalties Inc., 
began expansion work on its Chattanooga 
foundry. The $6.5 million project, scheduled 
for completion by April 1986, included ex- 
pansion of the melting and molding facili- 
ties and construction of a new cleaning and 
inspection plant. The expansion will in- 
crease the output of general purpose and 
automobile castings of ductile iron. 

Pomini Farrel S.p.A., Milan, Italy, and 
Aetna Standard Engineering Co. of Ellwood 
City, PA, are installing a complete rolling 
mill for bar, rod, and structurals at the 
plant of Knoxville Iron Co., Knoxville, a 
subsidiary of Goldfields American Indus- 
tries Inc. The $15 million expansion, which 
will include the installation of a 50-short- 
ton electric furnace, was scheduled for com- 
pletion in 1986. 

In October 1984, Knoxville Iron began 
operating its No. 2 furnace using Great 
Lakes Carbon Corp. (GLC) composite water- 
cooled electrode, which, under a GLC trade- 
mark, was known as the Permtrode System. 
Continuous operation of the system in 
Knoxville Iron’s 35-ton electric furnace re- 
duced electrode wear by 20% to 25% while 
maintaining or improving furnace produc- 
tivity. 

Lead.—The State’s secondary lead indus- 
try comprised General Smelting & Refinery 
Co., College Grove; Refined Metals Corp., 
Memphis; and Ross Metals Inc., Rossville. 
The three companies recovered lead from 
scrap materials, primarily automobile bat- 
teries. 

Manganese.—Foote, New Johnsonville, 
continued to market manganese metal pro- 
duced in the Republic of South Africa. Foote 
terminated manganese metal production at 


the New Johnsonville facility in 1983. Dur- 


ing the fourth quarter, Foote completed the 
conversion of one electrolytic manganese 
metal cell room to produce electrolytic man- 
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ganese dioxide used in primary alkaline 
batteries. As a result of the $16.9 million 
conversion, the facility has a capacity of 
10,000 short tons per year. 

Tennessee Eastman Co. continued work 
on modification to the Kingsport plant that 
will result in the termination of byproduct 
manganese sulfate. This will have a signifi- 
cant impact on the supply of fertilizer-grade 
manganese, since approximately 80% of the 
plant's manganese sales are to the fertilizer 
industry to supply a micronutrient for neu- 
tral or alkaline soils. 

Nickel.—Martin Marietta Energy System 
Inc., Oak Ridge, and Cummings Engine Co. 
Inc. ‘signed a license agreement for commer- 
cial application of nickel and nickel-iron 
aluminide alloys developed by Oak Ridge 
National Laboratory. Cummings plans fur- 
ther research on the alloys for use in high- 
temperature components in diesel engines. 
The nickel and nickel-iron aluminide alloys 
become stronger at elevated temperatures 
(up to 800° C), are ductile with the addition 
of trace elements, and can withstand tem- 
peratures to 1,000° C. Projected alloy appli- 
cations included high-performance jet en- 
gines, gas turbines, heat exchangers in nu- 
clear and coal-fired steam plants, and in 
advanced heat engines. 

A second nickel alloying operation, Acti- 
vated Metals and Chemicals Inc., produced 
nickel alloys and metal catalysts at a plant 
in Sevierville. 

Platinum.—National Refining Corp.'s 
Platinum Group Metals Div. operated a 
precious metals scrap refinery at Gallatin. 
The division specialized in precious metals 
recovery services for the chemical, petro- 
chemical, petroleum, and pharmaceutical 
industries. 

Rare Earths and Thorium.—Davison 
Chemical Div., a subsidiary of W. R. Grace, 
operated a rare-earth and thorium plant in 
Chattanooga. Monazite from Australia and 
Malaysia was imported for plant feed. The 
principal product was a rare-earth chloride 
used in the manufacture of fluid cracking 
catalysts. Other products from the facility 
and their uses were as follows: 


Product Uses 
Rare-earth fluorides and Carbon arc industry and 
oxides. metallurgical alloys. 

oride_____ Textile paint industries. 
Cerium compounds S tyg 
Cerium oxid es and; plastic lens pol- 
ishing media. 
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Silver.—P. A. Industries Inc. of Chatta- 
nooga introduced a new range of alumi- 
num-, copper-, silver-, and zinc-coated glass 
spheres in the 10- to 300-micrometer size. 
Silver-coated spheres were designed for use 
in electromagnetic interference shielding 
applications; copper-coated spheres were 
used in flooring media to overcome static 
problems such as those experienced in com- 
puter rooms; and aluminum and zinc 
spheres were used for surface coating appli- 
cations. 

Uranium.—Flexible manufacturing cells 
for nuclear weapons component fabrication 
began operating in the early part of the 
year at the Martin Marietta Energy plant 
at Oak Ridge. The cells were installed at a 
cost of between $4 million and $5 million 
and will be used to machine uranium forged 
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billets into rounded parts. 

Inventory checks at the U.S. Department 
of Energy's Gaseous Diffusion Plant at Oak 
Ridge revealed a 70-pound uranium deficit. 
The discrepancy was believed to be due to 
the method of calculating the amount of 
uranium produced rather than theft. The 
plant was scheduled for closure in a cost- 
cutting move. 

Zinc.—Tennessee continued as the Na- 
tion's leading State in zinc production de- 
spite a drop in production of 12,000 metric 
tons. Four companies operated eight mines 
in eastern (six mines) and central (two 
mines) Tennessee. One company operated a 
90,000-short-ton-per-year electrolytic zinc 
refinery in Clarksville, northwest of Nash- 
ville. 


Table 10.—Tennessee: Tenor of zinc ore milled and concentrates produced 


1984 1985 

Total material «„é«ché„4«„E„„łͤõßé?vLr metric tons .. 6,071,125 5,818,811 
Metal content of ore! Zinc. __ __. ______-_-- LLL LL LLL „„ percent 202 202 
Concentrates produced and average content: 

Zinc concentrate ——— „ metric tons. — 198,970 172,027 

Average zinc content _——-—-—--------------------------- percent 63.27 68.25 

Figures represent metal content of crude ore only as contained in the concentrate. 
Table 11.—Tennessee: Zinc industry, 1985 
Company Mine Mill 

ASARCO Incorporated __.._.--------..~ Coꝶ2zr2ze ze Mascot. 

rada cre mari vas scena lac i a eS Do. 

Do JJ 8 New Market tt.ill ~~~. New Market. 
a E (8 boo iie ³]o‚ ß A Mascot. 
Inapiration Resources aus ECC Beaver Creek... LL cLc c2 2- Jefferson City 

Jersey Minière Zinc ko c eae eR ao 
United States Steel Cr Jefferson City: Jefferson City 


All mining was by underground methods; 
the mills used flotation to recover a concen- 
trate, which was moved by truck or truck 
and barge to the smelter. 

During 1985, the zinc industry was faced 
with dual problems of major concern— 


severely depressed zinc prices and union 
contract expiration. Depressed zinc prices 
forced the closing of one mine, and five were 
closed during part of the year because of 


Table 12.—Tennessee: Zinc industry closings, 1985 


Mine 


NA Not available. 
Equipment fire closed mine for 1 day. 


Employees Closed Reopened Remarks 
$12 .1985 Oet. 1985 Strike. 
125 1985 Sept. 1985 Do. 
100 Dec. 1984 Feb. 1985 Do. 
120 Dec. 1985 Low zinc 
NA May May 1985! Fire. 
1885. 


THE MINERAL INDUSTRY OF TENNESSEE 


The Inspiration Resources Corp. strike 
ended with employees accepting a $1.50 per 
hour paycut and relinquishing one holiday. 
The company agreed to a $0.07 per hour 
wage increase for every cent that zinc prices 
rose above $0.52 per pound. ASARCO Incor- 
porated employees at the New Market Mine 
approved a 3-1/2-year contract, which can- 
celed, for 1 year, the cost-of-living raise, 
increased the deductible on insurance, and 
provided for "coding" in the mill. Employ- 
ees at the Coy, Immel, and Young Mines 
approved a 3-year contract, which also sus- 
pended the cost-of-living increase for 1 year 
and did not allow for a wage increase. 


520 


During the second quarter, Asarco closed 
its 104,000-ton-per-year zinc refinery in Cor- 
pus Christi, TX. Asarco signed an agree- 
ment with Jersey Miniére to supply Jersey 
Miniére's Clarksville refinery with 3,000 
tons of zinc concentrate per month. Asarco 
will receive 1,350 tons per month of refined 
zinc in return. The toll agreement allowed 
the refinery, which was operating at 75% 
capacity, to operate at full capacity. 


1State Mineral Officer, Bureau of Mines, Tuscaloosa, 
a Tennessee Division of Geology, Knoxville, 


Table 13.—Principal producers 
Commodity and company Address Type of activity County 
Aluminum smelters: 
Aluminum Co. of America Box 158 Plant 552m Blount. 
Alcoa, TN 37701 
Consolidated Aluminum Corp 1102 Richmond 50 ETIE: "s ue oce Humphreys 
Jackson, TN 38301 
A.J. Smith Co Route 3 Open pit mine Loudon 
Sweetwater, TN 37874 
Cement: 
Dixie Cement Co. Inc. *, asubeid- Box 14009 Plant Knox. 
iary of Moe McCormack Ce- Knoxville, TN 37914 
ment 
Signal Mountain Cement Co 1800 American National PEDE!" REDE EN Hamilton 
Chattanooga, TN 37402 
Clays: 
Cyprus Industrial Minerals Co- Box 111 Pits and plants- Carroll and 
Gleason, TN 38229 Weakley. 
General Shale Products Corp Box 3547 CRS 55 Anderson, 
Johnson City, TN 37601 Hamilton, 
Knox, 
saian, 
n. 
Kentucky-Tennessee Clay Co- 9 7 Carroll, G 
Mayfield, K 42066 Henry, Weakley 
Lowe's Ine 819 FTC Henry. 
Old Hickory Clay Co 5 p eee -do H d 
5353 e ea enry an 
H. C. Spinks Clay Co. In Be 829 IN E Carroll. Ha 
p. C ----- ----40d0--.------ „Henry, 
Paris, TN 38229 N Weakley. 
r: 
Tennessee Chemical Co? _____ Copperhill, TN 37317 Underground mines, Polk. 
surface mine, 
plant. 
Graphite (synthetic): 
reat Lakes Carbon Cor Box 1301 Plant: Roane. 
Rockwood, TN 37643 
Union Carbide Corn Box 518 E Maury. 
Columbia, TN 38401 
npowater Southern Paper Corp Calhoun, TN 37309... NEN. NUN 
Tenn-Luttrell Lime Co F Union 
Luttrell, TN 37779 
Perlite (expanded): Š F 8 
Chemrock Cord : | F vidson 
o ao TN 37208 
Phosphate rock: 
Monsanto Co Co unie IN RO 3 a ey Do. 
Occidental Chemical Corp. e Do. 
Columbia, TN 38401 
Stauffer Chemical Co* PD Box 89 e Do. 
d Pleasant, TN 
Sand and gravel (1982): ' 
Dixie Sand & Gravel Co 515 River St. Pi A Hamilton 
Chattanooga, TN 87402 | 
Memphis Stone & Gravel Co Box 1683 3 ats Benton, Dyer, 
Memphis, TN 38101 Iby. 


See footnotes at end of table. 
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Table 13.— Principal producers —Continued 


Commodity and company 
Send and gravel (1982) —Continued 


Rogers Group Inc. 
Standard Construction Co. Ine 


United States Steel Corp 


Jefferson City, TN 87160 


Type of activity 


County 


Jefferson. 


The Mineral Industry of 
Texas 


This chapter has been prepared under à Memorandum of Understanding between the 


Bureau of Mines, 


U.S. Department of the Interior, and the Bureau of 


Economic Geology, 


The University of Texas at Austin, for collecting information on all nonfuel minerals. 


By Jane P. Ohli and Mary W. McBride? 


Total value of nonfuel minerals produced 
in Texas in 1985 was $1.7 billion, an insig- 
nificant increase over that of 1984; the State 
again ranked second in the Nation. 

In 1985, 19 nonfuel minerals were pro- 
duced in the State, 18 industrial minerals 
and 1 metal. Texas again was the Nation's 


leading producer of native asphalt, portland 
cement, both calcined and crude gypsum, 
magnesium chloride for metal, crushed 
stone, and Frasch and recovered elemental 
sulfur. Texas ranked second in output of 
clays, crude and Grade-A helium, salt, con- 
struction sand and gravel, and talc. 


Table 1.—Nonfuel mineral production in Texas: 


1984 1985 
Quantity (hun) Quantity (thousands) 
— th d short tons. 291 $24,409 268 $22,114 
J dance eh he aca ck ousan m 
Portland 2% 88 do- 10,423 557,421 10,242 582,494 
JJ ONCE cM do- T 2g, 517 T 317,091 4,107 28,060 
Gemstone - - - - - - —-------- -=-= NA 175 NA 175 
EEA SEE 8 thousand short tons_ 2,166 19,481 1,981 17,299 
Wer eee Kd ĩ » 88 do. ... 1,157 61,214 1,192 65,927 
. HT 8 do— 8,184 6872 8,890 80,484 
Send and gravel 
Jö. ⁰ . Á— a — do- 62,889 199,461 57,800 198, 000 
„5 J ĩͤ V 8 do 2,028 ,282 1,968 29, 
e: 
Crushed). e LL LLL do- ,200 ,000 85,764 1 
Dimension pe *47 *11,236 87 11,760 
E es ees E thousand metric tons 2,994 W 2,979 W 
soapstone —.----------- short tons. 240 4,125 261 5,245 
Combined value of asphalt (native), (fuller's earth and 
kaolin, 1 3 uorspar, helium ( eee n iron ee 
magnesium magnesium mica 
satires culate and tales indicated is eyawcl iln xx 1419, 861 XX 485,996 
jio P ———— ———— —— — XX 1. 713,878 XX 1,788,859 


*Estimated. "Revised. NA Not available. 
included with Combined value" figure. 


W Withheld to avoid disclosing company proprietary data; value 
XX Not applicable. 


1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
3Excludes fuller’s earth and kaolin; value included with “Combined value" figure. 
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Table 2.—Nonfuel minerals produced in Texas in 1984, by county? 
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See footnotes at end of table. 


County 


Minerals produced in order of value 


Sand and gravel. 
Sand and gravel, clays. 
Sand and gravel. 


Paes sand and gravel, lime, clays. 


d and gravel. 


Lime. 

Sand and gravel. 

Magnesium chloride, magnesium compounds, 
salt, sand and gravel. 

Sand and gravel. 


par. 
Sand and gravel. 
Sand and gravel, lime. 
e. 


Iron ore. 

Salt, sand and gravel. 
Iron ore, clays. 

Sand and gravel. 


Sand and gravel. 
Cement, lime. 


ys. 
Sand and gravel. 

Do. 

Do. 

Do. 
Sulfur, talc, mica, sand and gravel. 
oer sand and gravel, clays. 


Sand and gravel, cla 
Sand and gra i a. 


Cement, sand and gravel, clays. 
Cement, sand and gravel. 

Sand and gravel. 

Clas and gravel, clays. 


Salt. sand and gravel, clays. 
Sand and gravel. 

Sodium sulfate. 

Sand and gravel. 

G Tt sand and gravel. 


Sana and d and ver i 
ys, sand and grave 
Sand "De. gravel. 


Sand an and gravel. 
rene salt, sand and gravel, clays. . 


ys 
Cement, sand and X 
Sand and gravel, c 
m and gravel. 


Send and gravel. 

Talc, gypsum. 

Sand and gravel. 

Salt, sand and gravel. 

Lime, sand an pee: 
9 and grave 


mens sand and gravel. 
Sand and gravel. Em 
Sand and Sal sulfur. 
Clays, sand and gravel. 
Gs oDi gravel. 


Do. 
8 sand and gravel, clays. 


Sand and gravel. 
Sand and gravel, clays. 
Sand and gravel. 


Do. 
Do. 
PA d and l. 
y8, sand and grave 
Sand and gravel. 
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Table 2.—Nonfuel minerals produced in Texas in 1984, by county! —Continued 
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County Minerals produced in order of value 

„ d cL et LM Cement, gypsum, sand and gravel, clays. 
7õöoð ð«² ⁵⅛ ILL n cU EE. Cement, sand and gravel. 

)))/))))õͤͥͤ ⁵ù́Z?ß 8 Sand and gravol. 

J ͤ yy ee NONE DIRT Ee eh . ERN Cement, sand and gravel. 
PaloPinio ß . Lir and gravel, 
F a eec LL Ue oce Do. 
|a EET RETENIR REN ⅛orveyr mʒt TERM E Sulfur, sand 1 
Ä ³⁰’ſ gf y ↄ y Cement, sand vol, clays. 
„ c . A Sand and gravel. 
S ͤ ⁵ I—! ꝛ ⁵ꝶ⁵ñ r ce mE Do. 
%%%ͤ ¶ ⁰mmꝗ ½˙v k y Do. 
RUNE o o ons escudo KE EE en EA Clays. 
Smill.- — ee See Oe a cdi E ise. Sand and gravel, clays. 
Somervell ß ß ß eu E Li EE Sand i: gravel. 
%%;ö§˙Ödwœ 0˖ dd d Gypsum. 
Tamaii noce cuu ͤ ur y Cement, sand and gravel. 
% ³»oůd.. ²ĩÜù«dw LI Mime ot EET Sand m sulfate, 
TG oea a S Sodium sulfate 

OUR PERETE EEEE E A k Sand and 

Tay as ct er a a ea e d san fd - om 
e d A EL LR LE 
Val Vorde .—.—nocccnu utellus ee ir 
ManZzandi- d enc emu ee c eee Salt, Do 
MICIOFIB Lon e c ³ ͤüꝙͤ]§ .:.. LU LEE Sand and gravol. 
%%»ͤWßGdſ&ſ . y Clays. 
CJJC7õÄÄ§˙%ð . ⅛ßm m Sand and gravel. 
c . ccu uL eS Do. 
Webb E A ESEE TE cen uM y n EUM E e Do. 
Wharton --—---—ulLee.Lncttlcert.ucLLlmi ec Sulfur. 
J7/ö%0— Dm / ͤ ee NON EN Sand and gravel, clays. 
„ P ß C e Do. 
ee e e Ld E. Salt. 
bI AMNEM ³ é . ꝶ ee ⁵ðA ĩð2A Sand and gravel. 
Undistributedddddll ee Stone tons (rushed and dimension), helium, as- 


phalt (native), gem stones. 


No production of nonfuel mineral commodities was reported for counties not listed. 
Data not available by county for minerals listed. 


Table 3.—Indicators of Texas business activity 


1983! 1984 19859 
Em 8 and labor force, annual average: 
POP H ̃̃⅛Ü ik n eeu Le LE thousands 15,816 16,083 16,870 
civilian labor force |... 222 kek ue aS 7,687 7,913 8,053 
nemi IEEE "MELDE TE TECH CREE RR percent 8.0 5.9 7.0 
Employment (nonagricultural): 
Mining total! is i ca thousands 262.9 269.1 259.9 
Nonmetallic minerals except fuels? _._.________________-_ do____ 7.8 1.8 6.4 
Oil and puc 7 ⅛˙·¹ꝛ¹¹.. nu uno ui ĩð v dere e ae; do- 268.2 259.9 251.5 
Manufacturing total - - - -- --------------------------- do- 963.7 1,004.8 1,004.6 
metal industries do- 33.8 35.8 83.7 
Stone, cum and and allied prod e . ecu do- 45.8 49.3 49.4 
Chemicals P6Iii ES 8 do- 77.5 77.6 78.0 
Petroleum pue coal ss iara TU EMPTORE ùoã?u do... 43.3 43.0 41.0 
natructión — oo o ere AA es do— 424.0 446.3 447.8 
tion and public utilities „ do- 366.2 374.0 883.3 
Wholesale and retail trade eae 1,554.0 1,640.8 1,708.7 
ce, insurance, realestate ~~ ee do- 894.1 419.8 442.4 
DOVII unc ceu su erai ³⅛ - c ee Mo 131863 1,274.6 ^ 1,845.0 
Government and government enterprises do... 1,042.0 1,068.5 1,094.7 
Total ui RN c ue i cd ee Ar cese do 6,198.6 6,0924 6,681.3 
Personal income: 
OUS c na ee ]ð x EE millions. $189,067 $205,884 $220,715 
Pèr capia cae E ME a 8 954 $12,798 6813, 483 
Hours an 
Total average weekly hours, production workers __... ~~ ~~~ ~~~ 40.9 41.7 41.2 
1 VVV $9 0 — $4 
average hourly earnings, production workers : ; : 
)). ⁵ y $10.3 $10.3 $11.0 


See footnotes at end of table. 
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Table 3.—Indicators of Texas business activity —Continued 


1988" 
Earnings by industry: 
F cnn mr (————————UM—Q millio 
) ⁵ ⁵ ⁵⁵6—æĩii HCM do $144,108 
..... — $ 
Nonmetallic minerals except ſuei— 4444444 do $203 
Oil and gas extraction ________________________----do_.___ $9,858 
e ee ees do... $24,588 
Primary metal industrie do- 1,000 
atone, ciay. ana Tr an im J do- 1. 
Chemicals and products aaaaͤ44ͤ44444„4 do- 
Petroleum and coal produ et 222ͤ«4„«é 4 M oe 2032 
Transportation and public utilities _._____________________do____ $11,017 
Wholtocie and retail trade J. ĩ Add ĩ ĩ ee nd Ee a do- 635 
Finance, insurance, real estatͥůͥhkk a ͤ«ͤ44444„4„„ do (e 
Government and governmen governmen tenterprises ___________________do.___ ,826 
Number of private and public residential units authorised 216,684 
Value of nonresidential construction* _____........_________ millions... $6,325.4 
Value of State road contract awards „ do $867.1 
Shipments of portland and masonry cement to and within the State 
thousand short tons 10,359 
Nonfuel mineral production value: 
Total crude mineral value ~~~ millions. .  $1,508.5 
Value per capita os - - - - ee - —- - — -- - sped eee eee $95 


11,855 
$1,713.4 
$1 


2 area of Labor Statistici U.S. Department of Labor; totals may not add because of inclusion of data from other 
Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 


may not add to totals shown because of t rounding. 
*1983 data based upon 16,000-place sample; 1984 and 1985 data based upon 17,000-place sample. 


Sources: 
U.S. Bureau of Mines. 
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Figure 1.—Value of cement and total value of nonfuel mineral production in Texas. 
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Trends and Developments.—For most of 
1985, the value of the gross State product 
was stagnant. Activity in the construction 
and manufacturing sectors, both of which 
utilized mined industrial minerals, slowed, 
in contrast to nonmanufacturing, which 
showed increased activity and higher levels 
of employment. 

The Bureau of Business Research at The 
University of Texas at Austin estimated 
that about 20% of the gross State product 
was produced by oil and gas extraction, 
refining, petrochemicals, oilfield machin- 
ery, and other drilling-related manufactur- 
ing. Five years earlier, this proportion peak- 
ed at 27%. 

The percentage of taxes raised from Tex- 
as oil and gas production continued to fall, 
matching the declines in oil prices. Erosion 
of the tax base led to cuts in the Texas State 
budget. Oil-related industries, such as drill- 
ing-mud suppliers, steel drill-pipe manufac- 
turers, and cement firms, also suffered. 

In 1985, the cement industry paid $5.8 
million in State cement taxes, compared 
with $6.3 million in fiscal year 1984, re- 
flecting a slight decline in cement produc- 
tion, according to the Texas Comptroller of 
Public Accounts (Fiscal Notes, Issue 86:1, 
January 1986). 

Employment.—Employment in mining 
fell from 269,100 (revised) in 1984 to 259,900 
in 1985. The State unemployment rate in- 
creased from 5.996 in 1984 to 7.096 in 1985. 
For most of 1985, the State's unemployment 
rate moved from being noticeably lower 
than the national rate to nearly identical 
with it. 

Environment.—ASARCO Incorporated 
installed state-of-the-art stack and fugitive 
lead emission control equipment at its El 
Paso lead and copper smelter. Calculations 
indicated, however, that when operating at 
peak capacity the Asarco plant still could 
not meet the lead emissions standard. The 
Environmental Protection Agency consid- 
ered giving the Texas Air Control Board a 2- 
year extension to August 18, 1989, to meet 
the Federal standards. 

Exploration Activities.—A 2-year project, 
jointly funded by the U.S. Bureau of Mines 
and the Texas General Land Office, was 
under way at the Texas Bureau of Economic 
Geology to assess the nonfuel mineral re- 
source potential of State-owned lands in far 
west (Trans-Pecos) Texas. Although evalua- 
tions were to focus on known native sulfur, 
talc, and silver districts, other commodities 
also were to be studied. 

Exploration for beryllium in Hudspeth 
County continued, and evaluation of pros- 
pects was nearly complete at yearend. 
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Legislation and Government  Pro- 
grams.—In April 1985, the U.S. Bureau of 
Land Management began the Texas Acquir- 
ed Minerals Project to inventory Federal 
mineral interests in the State. One purpose 
of the project was to locate heretofore un- 
platted Federal mineral interests. Another 
purpose was to assist in developing new 
plats and historical indexes for each county 
containing Federal interest.?“ 

Texas received $966,956,000 from the 
Federal Highway Administration under In- 
terstate Cost Estimate legislation for aid to 
highway programs.* Large quantities of in- 
dustrial minerals, such as sand and gravel 
and cement, will be required for this con- 
struction. 

The Texas Supreme Court ruled in June 
that the State did not own the surface 
mineral rights to 817 acres the State sold in 
1907 under the Texas Land Sales Act. The 
Texas Minerals Act (different from the 
Land Sales Act), which reserves to the State 
all minerals on any State lands sold by the 
State, unless expressly conveyed, was in 
effect at the time of the sale. 

The Supreme Court's ruling pertained 
only to coal and lignite deposits, but State 
Land Office officials were concerned that a 
broad interpretation of the ruling might 
jeopardize revenues from the mineral rights 
on lands containing such minerals as gyp- 
sum, limestone, metallics, and talc, possibly 
causing the State major revenue losses. A 
rehearing requested by the Texas Land 
Commissioner was pending at yearend. 

On June 14, 1985, the Governor signed 
Senate bill 699 that regulates certain iron 
ore and iron ore gravel mining and reclama- 
tion activities. His action amended Section 
4: Texas Surface Coal Mining and Reclama- 
tion Act (Article 5920-11, Vernon's Texas 
Civil Statutes). 

The Texas Bureau of Economic Geology 
completed new facilities at The University 
of Texas (Austin) Balcones Research Center. 
This complex included a research and ad- 
ministration building, a well sample and 
core repository and research center, and a 
mineral studies laboratory. i 

The U.S. Bureau of Mines supported min- 
eral and mining engineering research done 
under the Mineral Institute program at The 
University of Texas, which issued reports 
on the tectonic development of the Trans- 
Pecos area and on the origin of silver- 
copper-lead deposits in the area.? 

Additionally, the Texas Bureau of Eco- 
nomic Geology issued an updated computer 
printout of Texas mineral producers (exclu- 
sive of oil and gas).* 
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Figure 2.— Principal mineral producing localities in Texas. 
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REVIEW BY NONFUEL MINERAL COMMODITIES 


INDUSTRIAL MINERALS 


Ammonia (Anhydrous) and Urea.—On 
May 1, 1985, Cominco Ltd., a Canadian firm, 
realigned itself into Cominco Chemicals & 
Fertilizers Div. and Cominco Metal Div. 
Cominco Chemicals & Fertilizers produced 
anhydrous ammonia and urea at its nitro- 
gen fertilizer plant at Borger, Hutchinson 
County. Ammonia production was 343,100 
short tons, compared with 360,000 tons in 
1984; the reduction was due mainly to a 3- 
week shutdown for repairs to a draft fan. 
Urea production was 77,800 tons, compared 
with 51,700 tons in 1984. Nitrogen products 
at Borger amounted to 314,100 tons, down 
from 319,000 tons in 1984. At yearend, 75 
employees were on the payroll, compared 
with 81 at yearend 1984, according to Co- 
minco's 1985 annual report. 

Asphalt (Native).—Texas was the larger 
of two native asphalt producing States. 
Native asphalt, or bituminous limestone, 
used primarily as a paving material for 
Street and road repair, was produced by 
R. L. White Co. at its Dabney Quarry in 
Uvalde County. 

Barite.—Milchem Inc., a subsidiary of 
Baker International Corp. and Eisenman 
Chemical Co. a subsidiary of Newpark 
Resources Inc, formed a partnership— 
Milpark—to run their merged barite min- 
ing and grinding facilities. Eisenman's Cor- 
pus Christi mill and Milchem's plant in 
Galveston were operational. No barite was 
mined in Texas. 

Cement.—The Texas cement industry 
continued to be the largest in the Nation. A 
summary of the cement industry's history, 
1880-1984, stated that the industry em- 
ployed about 19,000 persons in 1984 and 
paid $5.8 million in State taxes in fiscal 
year 1985, down from $6.3 million in 1984, 
primarily because of recent sluggishness in 
the Texas building industry.’ 

Eighteen portland cement plants pro- 
duced 10.1 million short tons of cement. 
Plants in the northern half of Texas used 
93% of capacity; plants in the southern half, 
12.4%. Total tonnage declined less than 2% 
from that of 1984. 

Clinker production was 7.6 million tons. 
Five wet-process and four dry-process plants 
in northern Texas used 90.1% of clinker 
capacity; one wet-process plant, four dry- 
process plants, and one plant using both 
processes in southern Texas used 76.5% of 


capacity. 

Masonry cement was produced at seven 
plants in northern Texas, amounting to 
199,000 tons, and at five plants in southern 
Texas, amounting to 64,000 tons. Total ton- 
nage declined about 10% from that of 1984. 

The average price of portland cement 
shipped from northern Texas was $57.75 per 
ton, down from $59.78 in 1984; from south- 
ern Texas, $45.97, down from $47.61. Mason- 
ry cement shipped from northern Texas 
rose $1.68 to $85.37 per ton; however, ma- 
sonry cement shipped from southern Texas 
followed the downward trend in value, av- 
eraging $81.18 per ton, compared with 
$84.30 in 1984. 

Ready-mixed concrete companies used 
51.3% (in northern Texas) and 65.5% 
(southern Texas) of the finished portland 
cement produced, followed, in decreasing 
order of amount used, by miscellaneous 
contractors, concrete product manufactur- 
ers, highway contractors, building material 
dealers, miscellaneous customers, and gov- 
ernment agencies. 

Cement and clinker imports, notably 
from Mexico and Spain, continued to in- 
crease at the Texas gulf coast ports of 
Galveston, Houston, and Port Arthur. Al- 
most 900,000 tons came into these ports in 
1985, compared with approximately 300,000 
tons in 1983. The total Texas finished ce- 
ment production was 10.76 million tons in 
1985 and 10.04 million tons in 1983. By 
yearend, none of the Texas gulf coast plants 
was producing clinker. 

Alamo Cement Co. closed down its Ce- 
mentville plant in midtown San Antonio 
and put the land up for sale. The firm added 
new finish mills at its 1604 plant, north of 
the city, and had 80 employees on the pay- 
roll at yearend. 

Construction of the new Box-Crow Ce- 
ment Co. plant at Midlothian, southwest of 
the Dallas metroplex, continued throughout 
1985. Construction included a precalciner 
kiln system that had a 930,000-ton clinker 
capacity. Projected finished grinding capaci- 
ty was 1.5 million tons. The new kiln and 
milling installation was to be completed in 
late 1986 or early 1987.* 

Box-Crow, the third cement plant in Ellis 
County, joins the Texas Industries Inc. Mid- 
lothian plant in the million-plus-ton-per- 
year category. 

At Capitol Aggregates Inc.’s Capitol Ce- 
ment Div. in San Antonio, another step in a 
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series of improvements and additions was 
completed when the No. 5 finish mill was 
Started up in the second quarter of 1985. 
This plant had 850,000 tons per year of 
capacity. 

Centex Cement Corp. shut down its kilns 
and mills at Corpus Christi in July, laying 
off 59 people. Three finish mills continued 
to grind clinker from the Buda plant until 
early December; eight more employees were 
then laid off at the finish mill. The layoffs 
were blamed on inability to compete with 
foreign imports. 

Centex planned to spend about $1 million 
to upgrade its cement lines and unloading 
system on Corpus Christi Bay. Railroad car 
loading was to be automated, and the dock 
area was to be dredged out to handle 13,000- 
ton ships. 

Ideal Basic Industries Inc. operated two 
cement terminals in Texas, one north of 
Dallas at Lewisville, in Denton County, and 
the other at Houston. Both ground low-cost 
foreign clinker and imported foreign ce- 
ment, according to the firm's 1985 annual 
report. 

Lone Star Industries Inc. operated port- 
land cement plants at Houston (550,000-ton 
annual rated capacity) and at Maryneal 
(545,000). Primary fuel at the dry-process 
Maryneal plant was coal. 

Lone Star Industries continued to hold its 
cement manufacturing and distribution fa- 
cilities in Texas when it sold off its aggre- 
gate quarries and ready-mixed concrete 
plants in southern Texas to Pioneer Con- 
crete of Texas Inc. Lone Star Industries 
transferred its headquarters from Connecti- 
cut to Houston in August 1985.19 

As the leading cement producer in the 
United States, Lone Star Industries became 
the leading importer of cement when it 
formed a partnership with Falcon Invest- 
ments Inc. in late 1985. Falcon Investments 
was a subsidiary of Redec Inc. of Delaware. 

The newly formed joint venture company 
was named Lone Star-Falcon, headquar- 
tered in Houston, according to Lone Star 
Industries 10K Annual Report to the Secu- 
rities and Exchange Commission. Falcon 
Investments contributed its two Houston 
cement terminal facilities to the new part- 
nership, including its recently constructed 
60,000-ton deepwater terminal on the Hous- 
ton Ship Channel." 

Southwestern Portland Cement Co. 
brought on-line a new 3,000-horsepower fin- 
ish mill system at its Odessa plant in May 
1985. The system incorporated an air sepa- 
rator, a two-compartment ball mill, and 
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dust collectors. 

The firm also mothballed its “small, high 
cost” El Paso plant and was using the 
facility as a grinding operation and distribu- 
tion terminal for purchased Mexican clink- 
er and cement. 

By yearend 1985, Texas Industries Inc. 
(TXD, Dallas, had finished 90% of its mod- 
ernization program of the clinker handling 
and storage systems at its 1.2-million-ton 
Midlothian plant. To be completed by 
March 1, 1986, the project formed part of a 
total TXI program for modernizing clinker 
handling and storage at the facility.'* The 
firm also improved its electrostatic precipi- 
tators. 


Table 4.—Texas: Masonry cement salient 


statistics 
(Short tons unless otherwise specified) 
1984 1985 
Number of active plants 1 12 
Production 291,746 262,105 
Shi mena from mills: 
üly oun 291,0 263,198 
ale $24,408,725 $22,118,992 
Stocks Er mills, Dec. 31 21, 26,012 


Table 5.—Texas: Portland cement salient 
statistics 


(Short tons unless otherwise specified) 


1984 1985 
Number of active plants 18 18 
Production 10,321,445 10,118,497 
Shi menn I mills: 
5555 10,423,083 10,242,074 
eee. 8 3557, 421,275 68532, 494, 482 
Stocks a mills, Dec. 31 609,643 588,782 


Clays.—Clays sold or used in Texas in- 
creased in output and value over 1984 
figures. Texas retained its position as the 
second ranking clay producer in the Nation. 
Nine of the State’s 33 companies each 
produced more than 100,000 short tons of 
clay, accounting for 80% of total output and 
55% of total value. 

The 33 companies operated 75 pits in 33 of 
Texas’ 254 counties: 64 pits produced com- 
mon clay and shale; 1 each, fuller’s earth or 
kaolin; 8, swelling or nonswelling bentonite; 
and 6, ball clay or fire clay. 

With a 15% output increase over that of 
1984, Texas held its place as the Nation’s 
major producer of common clay and shale. 

exas ranked fourth of five States. that 

produced ball clay. Output was 30,201 tons, 
23% more than in 1984. 

The State ranked sixth of 18 States that 
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produced bentonite. Output decreased 25% 
from that of 1984. Average value of benton- 
ite increased from about $15 per ton in 1984 
to $18 in 1985. 

Fire clay and kaolin production fell ap- 
proximately 13% and 2%, respectively, but 
fuller’s earth output increased almost 66% 
over that of 1984. 

A Brick Institute of Texas spokesperson 
stated that popular new architectural styles 
could prevent Texas brick manufacturers 
from experiencing an economic slowdown 
quite as much as other building product 
makers. The new styles usually include a 
great deal of brick and clay. Brick manufac- 
turers, in particular, and the construction 
industry, in general, experienced a strong 
market in 1985.1 

Texas clays had many uses, and values 
ranged widely but averaged $6.83 per ton. 

Acme Brick Co., Fort Worth, planned to 
build a brick plant 20 miles west of Houston 
near Sealy on a 400-acre site in Austin 
County. The plant was to have an annual 
capacity of 65 million brick equivalents 
after completion of the first phase, in early 
1986. 

W. S. Dickey Clay Manufacturing Co.'s 
plant, Saspamco, at San Antonio, and the 
firm's distribution yards at Dallas, El Paso, 


MINERALS YEARBOOK, 1985 


Houston, and San Antonio continued to 
serve the State. Dickey's parent company 
was Hepworth Ceramic Holdings Ltd. of 
England. 

A. P. Green Refractories Co., a subsidiary 
of USG Corp., continued work on the multi- 
million-dollar expansion of its Sulphur 
Springs, Hopkins County, plant in north- 
eastern Texas. The expansion will enable 
the facility to produce high-alumina brick 
and specialty products for the growing 
Southwestern market. 

TXI, with its shale quarry and 650,000. 
cubic-yard-per-year expanded lightweight 
aggregate plant at Streetman, Navarro 
County, was one of the leading producers of 


lightweight aggregate.“ Nationwide, pro- 


duction of lightweight aggregate was 4.8 
million cubic yards. 
A clay brick tile factory in the St. Andrew 


area of Barbados, owned by Building Sup- 


plies Ltd., a U.S. firm, planned to introduce 
floor and roof tile lines at its recently pur- 
chased factory and sell 80% and 90% of its 
production in the United States, especially 
in the Florida and Texas markets. The firm 
hoped to take advantage of the Caribbean 
Basin Initiative, which eliminated import 
duties for most Caribbean products through 
1995.16 


Table 6.—Texas: Clays sold or used by producers, by kind 
(Thousand short tons and thousand dollars) 


Ball clay, fuller's 


earth, kaolin Bentonite 
Year LL e . 
tity Value tity Value 
1981. ü 112 5251 116 8265 
1982 ________ 114 5.036 100 5.161 
19888 123 4.985 75 2876 
1984 ________- 25 613 62 926 
1985  . 120 8,736 47 850 


Common clay 1 

Fire clay and shale Total 

tity Value tity Value tity Value 
42 259 3,902 15, 359 4,172 29, 135 
38 234 3,940 16, 067 4,198 26, 497 
44 288 3,714 14, 427 3,955 22, 575 
24 190 3,407 15,362 23,517 717,091 
21 156 3,919 18,318 4,107 28,059 


1Data may not add to totals shown because of independent rounding. 


7Excludes fuller’s earth and kaolin. 


Fluorspar.—Texas was one of three 
States to report fluorspar production. Al- 
though output increased substantially over 
that for 1984, value per short ton fell about 
6%. Machaca Resources, formerly known as 
D & F Minerals Co., produced metallurgical- 
grade fluorspar from its mine in Brewster 
County. 

Gypsum.—Texas was the Nation’s lead- 
ing crude and calcined gypsum producer, 
although output of the crude ore fell almost 
9% from that of 1984. 

Among the Nation’s 10 leading individual 
mines were USG's Sweetwater Mine (sec- 
ond), Nolan County, and Georgia-Pacific 
Corp. 's Acme Mine (ninth), Hardeman 


County. 

Genstar Building Materials Co. at Sweet- 
water changed its name to Genstar Gypsum 
Products Co. in January 1985. 

In late December 1985, a National Gyp- 
sum Co. management-investor group plan- 
ned to acquire the firm in a leveraged buy- 
out transaction. The $1.1 billion transac- 
tion was to be completed in early 1986.17 
Windsor Gypsum Co., of McQueeney 
(home office in Houston), initiated construc- 
tion of a gypsum wallboard plant near 
Tatum, in northeastern Texas. The plant 
was to be near the Martin Lake power- 
plants of Texas Utilities Co. The raw mate- 
rial feed for the wallboard plant was to be 
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high-quality synthetic gypsum from the flue 
gas desulfurization system  (sulfurated 
scrubber sludge) of Texas Utilities power- 
plant. Designed to produce 1.5 million 
square feet of wallboard per day, the plant 
was to use approximately 1,000 short tons of 
the sulfurated scrubber sludge. This was the 
first time that a wallboard plant had been 
designed and constructed in the United 
States solely on the basis of a synthetic 
gypsum feed. The plant was to open in late 
1986. 

Helium.—Texas was one of two States to 
produce crude helium, and one of three to 
process Grade-A helium. Output of the 
crude declined 13% from that of 1984, but 
Grade-A increased about 22%. 

During 1985, the U.S. Bureau of Mines 
operated the Exell helium extraction plant, 
1 mile southwest of Masterson, Moore Coun- 
ty, and produced crude and Grade-A heli- 
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um. All Federal helium was produced at 
this plant. The Bureau sold 388 million 
cubic feet of helium to Federal agencies, 
primarily for use in space shuttle activities 
and Strategic Defense Initiative programs. 

The U.S. Department of Defense prepared 
to test the operation of a pressurized system 
for opening a missile silo, using helium as 
the pressurizing agent. Representatives 
from three defense contractors visited the 
U.S. Bureau of Mines Helium Field Oper- 
ations Center at Amarillo to obtain infor- 
mation about handling helium. 

Air Products and Chemicals Inc. pro- 
duced Grade-A helium from its noncryo- 
genic extraction plant at Phillips Camp in 
Hansford County. 

Lime.—Lime value increased to $55 per 
short ton, $2 higher than that of 1984; out- 
put increased insignificantly. 


Table 7.—Texas: Lime sold or used by producers, by use 


1984 1985 
Use Quantity Value Quantity Value 
(short tons) (thousands) (short tons) (thousands) 
Road stabilization |... 413,242 $23,394 455,754 $21,033 
Soil stabilization |... 135,278 ,119 W W 
Water purificatioůn 134,216 7,002 118,897 6,124 
Steel, electric 100, 746 4,531 W W 
Paper and puls 46,926 2, 481 42,443 1,968 
Masons line 32,931 1,842 W W 
Other! ________________________ 293,432 14,845 575,823 30,802 
Toal ora tco 1,156,771 61,214 1,192,417 65,927 


W Withheld to avoid disclosing company proprietary data; included with “Other.” 


1Includes acid water neutralization, 


aluminum and bauxite, agriculture, basic oxygen furnace steel, 1 lime, food 
(animal and other), magnesium, oil and grease (1984), oil well drilling, open-hearth steel, other chemical 


and industrial 


uses, petroleum refining, sewage treatment, sugar refining, and uses indicated by symbol W. 


Magnesium Compounds. Magnesium 
compounds, produced from gulf coast sea- 
water, were valued at $2,069 per short ton 
of magnesium oxide equivalent. 

The Dow Chemical Co. at Freeport pro- 
duced magnesium oxide (MgO) and other 
compounds. Plant capacity was 75,000 tons 
of MgO equivalent. 

Mica.—Alamo Mining Corp. of Van Horn, 
Culberson County, ceased producing ground 
mica during 1985. 

Perlite (Expanded).—Texas had 7 active 
perlite expanding plants and ranked sev- 
enth among the Nation's 31 expanded per- 
lite producers. Quantity produced and quan- 
tity sold and used increased slightly over 
those figures for 1984. Average value per 
short ton of expanded perlite was $216, up 
from $214 in 1984. 

Salt.—Texas ranked second of 15 salt 
producing States. Output was increased by 
206,000 short tons over that of 1984; average 


value rose from about $8.51 per ton in 1984 
to nearly $9.59 per ton in 1985. 

Seven salt producing companies operated 
in Brazoria, Chambers, Duval, Ector, Fort 
Bend, Harris, Jefferson, Matagorda, and 
Van Zandt Counties. 

Sand and Gravel.—Construction. —Con- 
struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
even-numbered years only; therefore, this 


‘chapter contains only estimates for 1985. 


Data for odd-numbered years are based on 
annual company estimates made before 
yearend. 

Texas was the Nation’s second ranking 
State in construction sand and gravel out- 
put during 1985. The U.S. Bureau of Mines 
estimated production to be 7% less than 
reported in 1984; value, however, was esti- 
mated to be down only slightly. 

During the year, Lone Star Industries 
completed transferring its southern Texas 
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aggregate quarry and ready-mixed concrete 
plant operations to Pioneer Concrete. The 
transfer included assets of one stone plant, 
four sand and gravel operations, and seven 
ready-mixed concrete plants, plus invento- 
ries and spare parts. Transfer of the north- 
ern Texas operations occurred in 1984. Pio- 
neer Concrete, whose Texas operations were 
based in Houston, already had several ag- 
gregate quarries and ready-mixed concrete 
plants in the State. 

Industrial.—Industrial sand and gravel 
output and value decreased insignificantly 
from figures for 1984. Texas ranked sixth in 
output among 38 industrial sand and gravel 
producing States in 1985. 

Twelve firms operated industrial sand 
and gravel pits in Atascosa, Colorado, Har- 
din, Harris, Johnson, Liberty, Limestone, 
Live Oak, McCulloch, and Newton Counties. 
Three firms in McCulloch County account- 
ed for 42% of the State's and 2.8% of the 
Nation's industrial sand and gravel output. 

U.S. Borax and Chemical Corp. purchased 
the plant and quarry of Pennsylvania Glass 
Sand Corp. which produced hydrofractur- 
ing sand for oil and gas operations. The 
quarry is in the Cambrian age Hickory 
Sandstone Member of the Riley Formation, 
in McCulloch County. 

Sodium Sulfate.—Production of sodium 
sulfate declined insignificantly from that of 
1984, and value per short ton fell from $93 
to $90 in 1985. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; the 1984 chapter gave estimates. 
Data for even-numbered years are based on 
annual company estimates made before 
yearend. 

Crushed. —Texas producers again led the 
Nation in crushed stone output; production 
represented 8.6% of the national total. 
Within the State, however, output declined 
8.8% and value increased 2.3% compared 
with estimated figures for 1984. Almost 
29% of the counties—73 of 254—produced 
crushed stone during 1985. Most output 
came from 152 limestone quarries, but dolo- 
mite, marble, marl, sandstone, traprock, 
and other crushed stone also were ex- 
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tracted. 

The four largest crushed stone producers 
in the State were Texas Crushed Stone Co., 
TXI, Gifford-Hill & Co. Inc., and Parker 
Bros. & Co. Inc. Operating 11 quarries, 
these 4 companies together produced 31% of 
the quantity and 2496 of the value of the 
State's crushed stone in 1985. Each compa- 
ny's output was more than 4 million short 
tons; 20 other companies (from 53 quarries) 
each produced 1 million or more tons for 
1296 of the crushed stone tonnage and 66% 
of its value. 

The combined output of crushed lime- 
stone and crushed dolomite was 82.9 million 
tons valued at $290.8 million. Unit values 
ranged from $1 to $28.58 and averaged $3.58 
per ton, compared with $1 to $40 and $3.13, 
respectively, in 1983. 

In order of decreasing price per ton, the 
more highly priced uses were for roofing 
granules, lightweight aggregate, fillers or 
extenders, poultry grit and mineral food, 
flux stone, riprap and jetty stone, bitumi- 
nous surface-treatment aggregate, chemical 
Stone, and dam construction; in all, Texas 
producers listed 31 specific uses of crushed 
stone. 

Of the total crushed stone shipped, 86.4% 
was transported by truck, and 9.996, by 
railroad; the remainder was transported by 
unspecified methods. 

Gifford-Hill enlarged its Servtex crushed 
stone facility in Comal County (north of San 
Antonio), and the company's asphaltic con- 
crete operations were transferred to the 
site. 

Redland Worth Corp. installed one of the 
largest mobil crushing plants in the world 
at its San Antonio facility. Built by Oren- 
stein & Koppel AG's Cement Plant and 
Processing Div. in the Federal Republic of 
Germany, the plant reduces feed limestone 
from 5 feet in diameter to less than 4 inches 
in diameter and processes 5, 000 tons per 
hour. The plant is about 220 feet long, 56 
feet wide, and 66 feet high. 

TXI increased production and decreased 
operating costs at its quarry near Bridge- 
port by adding an 85-ton, electric-drive, 
rear-dump haul truck to its fleet. 
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Table 8.—Texas: Crushed stone! sold or used by producers in 1985, by use 
(Thousand short tons and thousand dollars) 


Concrete te (+ 1-1/2 inch): 


Riprap and jetty stone 
::: ³˙ wm 888 


Bituminous aggregate, coarse 


ballast 
Fine aggregate (- / inch): 
Stone sand, con 


Stone sand, bituminous mix or seal 


Unpaved road surfacing 


Crushed run or fill or we or . 8 
Other construction 
tural: 


Agricultural limestone 
Poultry grit and in // ³o˙¹ aa 


Chemical and metallurgical: 


Cement manufacture 
Lime 


Special: 
ra ae aggregate NERONE (0s; oe E EE PES 


Other miscellaneous 


Bituminous surface-treatment aggregate 25 


Other unspecified? |... „ 


Quantity Value 

EA MM E 631 3,480 
ee a ene ere een oe eee 933 
aR ea ae ee kg 8 12,721 52,852 
pe ate yee ⁵dũ. ee 4,538 20,777 
JJ 8 1.136 5,757 
J 8 1.262 5,254 
E EE A R AA 8 2,539 8, 

TEER E 8 927 2,617 
J AA 802 2,860 
22 ?! 23,718 61,470 
SEO HMM 8 374 966 
Drap 2,270 8,231 
cT 989 2,622 
—— : — 365 1,246 
cp 8 203 1,247 
. PUR 12,198 24,853 
mer 8 2,021 8,779 
SU tery eee CNRC 122 686 
ELO ton 8 136 684 
Sec aa a C 741 1,802 
E a “gi. 28 658 
Sa Ae ae ee w 1,366 10,666 
ie aaa P tT 16,440 024 
32ͤͤͤ a hase ee 85,764 806,821 


Includes dolomite, limestone, a marl, sandstone, traprock, and miscellaneous stone. 
“Includes stone used in terrazzo and exposed aggregate, dam construction, other uses not specified, and stone used for 


other construction and maintenance 


purposes. 
*[ncludes stone used in dead-burned dolomite manufacture, mine dusting or acid water treatment, aapna fillers or 


extenders, other fillers or extenders, 


disinfectant porcelain, roofing granules, abrasives, and paper manufacture 


*[ncludes production reported without a breakdown by end use and estimates for nonrespondents. 
5Data may not add to totals shown because of independent rounding. 


Dimension.—Output of dimension stone 
fell almost 21% from that of 1984; value, 
however, increased from $239 per short ton 
in 1984 to nearly $816 in 1985. Eight quar- 
ries were operated in 1985. Quarries in 
Burnet, Gillespie, and Llano Counties pro- 
duced dimension granite; quarries in Jones, 
Somervell, and Williamson Counties pro- 
duced dimension limestone. 

In decreasing order of output, dimension 
Stone was used for sawed stone, rough 
blocks, cut and veneer stone, irregularly 
shaped stone, and monumental stone. 

Sulfate of Potash.—Ideal Basic sold all of 
its potash properties (under its subsidiary, 
Potash Co. of America) in the fourth quar- 
ter of 1985. The loss on the divestiture of the 
potash properties included a writedown of 
Ideal Basic's Dumas sulfate of potash manu- 
facturing plant in Moore County. 

In late December 1985, Lundberg Indus- 
tries Inc. of Dallas purchased the Dumas 
plant, which employed 25 persons. The facil- 
ity remained open and continued manu- 
facturing sulfate of potash. Some byproduct 
hydrochloric acid was sold to the Texas 
petroleum industry for oil-well acidifica- 
tion. Muriate of potash used as feedstock at 


the plant was shipped into Texas from New 
Mexico. 

Sulfur.—Frasch.—In March, Farmland 
Industries Inc. closed its Fort Stockton, 
Pecos County, Frasch sulfur mine because 
of depleted reserves. The closure left Texas 
with only two operating mines—Pennzoil 
Sulphur Co.’s mine in Culberson County 
and Texasgulf Chemicals Co.’s mine in 
Wharton County. These operations are 
three of the Nation's four remaining Frasch 
sulfur operations. 

After restructuring its former Duval 
Corp. mining subsidiary during late 1984 
and early 1985, Pennzoil Co. established 
Pennzoil Sulphur as a division. Pennzoil 
Sulphur contains all sulfur assets previous- 
ly under Duval's control. Included in the 
sulfur operation was the Western World's 
largest Frasch sulfur mine, also known as 
the Orla Sulphur Mine, in Culberson Coun- 
ty northwest of Pecos. The 2,400-acre mine 
had an annual design capacity of 2.5 million 
long tons. In 1985, Pennzoil Sulphur's 446 
employees operated the mine's more than 
70 sulfur-recovery wells, averaging 600 feet 
in depth. Two plants, one hot water and the 
other hot steam, recovered the sulfur at an 
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annual recovery rate of 92%. 

Production in 1985 amounted to 2,558,400 
long tons of sulfur. Proven reserves at 
yearend were 34,199,200 tons. Improved re- 
covery rates, resulting from improved tech- 
nology, were to increase the estimate of 
1985 reserves by about 12%. 

Sulfur sales were made primarily to phos- 
phate industry customers for use in manu- 
facturing phosphate fertilizer. Most of the 
company's sulfur production was sold in the 
United States, but Pennzoil Sulphur also 
supplied customers in Western Europe and 
other areas of the world. 

Average sales price, including transporta- 
tion costs, was $141.05 per ton, up $12.47 
over that of 1984. 

Texasgulf Chemicals division of Texasgulf 
Inc, a subsidiary of Elf Aquitaine Inc., 
operated three sulfur facilities in Texas 
during 1985: Beaumont shipping terminal, 
Comanche Creek sulfur mine, and Newgulf 
sulfur mine. 

The Comanche Creek Mine, 14 miles 
northeast of Fort Stockton in Pecos County, 
was closed in December 1983 and remained 
on standby during 1984-85; however, sulfur 
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melted from aboveground inventories was 
sent by rail to Texasgulf Inc.'s phosphate 
operations at Lee Creek, NC. 

The Newgulf Mine, on the Boling salt 
dome, 45 miles southwest of Houston, in 
Wharton County, produced 372,890 tons of 
sulfur by the Frasch process in 1985, down 
10% from that of 1984, according to the Elf 
Aquitaine 1985 annual report. Elf Aqui- 
taine, a Delaware corporation, owns most of 
the U.S. assets of Société Nationale Elf 
Aquitaine, a French concern. 

In its 57th year of operation, the Newgulf 
Mine brought its cumulative production to 
80.6 million metric tons, the most produc- 
tive sulfur mine in the world. More than 
8,500 Frasch sulfur production wells have 
been drilled since production began at 
Newgulf in 1929. 

Construction of a 70-megawatt cogener- 
ation plant at Newgulf was completed in 
April 1985 at a cost of about $30 million. 
The new plant generates electricity for sale 
and uses the waste heat to provide hot 
water for the Frasch mining process, there- 
by lowering sulfur production costs. 


Table 9.—Texas: Sulfur produced and shipped from Frasch mines 
(Thousand metric tons and thousand dollars) 


Year 


W Withheld to avoid disclosing company proprietary data. 


Recovered.—Shipments from Texas ac- 
counted for 29% of total recovered elemen- 
tal sulfur shipments in the United States. 
Recovered elemental sulfur is a nondiscre- 
tionary byproduct from petroleum refining, 
natural gas processing, and coking plants. 

Sulfuric Acid.—Asarco planned a major 
modernization of the sulfuric acid plants at 
its Corpus Christi and El Paso smelters, 
although the Corpus Christi smelter was 
closed in May 1985. : 

Talc.—Talc production rose 9% over that 
of 1984. Value per short ton rose from $17 to 
$20. Nationally, Texas output ranked sec- 
ond of 10. 

The gradual shift from solvent-based 
paint to alternative paint formulas is 
increasing the use of such extenders as 
ground talc in the alternative paint. 

Vermiculite (Exfoliated).—Texas was the 


Shipments 
Production 
Quantity Value 
3 8,908 8,674 W 
pam E 2,898 2,360 W 
3 1.915 2,468 W 
F 2,251 2,994 W 
FFF 2,940 2,979 W 


Nation's fifth ranking State in output of 
sold and used exfoliated vermiculite. W. R. 
Grace & Co. and Vermiculite Products Inc. 
exfoliated vermiculite at plants in Bexar, 
Dallas, and Harris Counties. No vermiculite 
was mined in Texas. 


METALS 


Iron ore was the only metal extracted 
from Texas mines, but several aluminum, 
copper, lead, and zinc smelters and refin- 
eries operated using ores from out of State. 

Primary Smelters and  Refineries.— 
Aluminum Co. of America (Alcoa) produced 
alumina and chemical products at its Point 
Comfort plant, and primary aluminum, bar, 
pigments, powder, rod, and wire at its 
Rockdale smelter. 

Asarco produced antimony, cadmium, 
copper, and lead at its El Paso smelter; 
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copper, gold, lead, silver, and tellurium at 
its Amarillo refinery; and zinc at its Corpus 
Christi refinery. 

Phelps Dodge Refining Corp. produced 
copper at its El Paso refinery, as well as 
gold, palladium, platinum, selenium, silver, 
and tellurium. 

Aluminum.—Alcoa suspended aluminum 
casting operations at El Paso in February 
1985. As a result, efforts were under way to 
find a new Alcoa business for the El Paso 
plant. Reynolds Metals Co. operated its 
1.7-million-metric-ton alumina plant at Cor- 
pus Christi, processing bauxite from Aus- 
tralia, Brazil, Guinea, and Jamaica. 

Alcoa announced plans in December 1985 
to close about 2596 of its primary aluminum 
capacity, saying it would permanently idle 
about 95,250 tons of capacity at its Palestine 
and Rockdale plants. 

The Palestine primary aluminum smelter 
(chloride reduction) plant, Anderson Coun- 
ty, an experimental 15,000-ton-per-year 
plant, had stopped operation in 1982 and 
was permanently closed in December 1985. 

The Point Comfort alumina refinery, Cal- 
houn County, processed bauxite imported 
from Guinea, western Africa. The annual 
rated capacity at Point Comfort increased 
from 1.4 million tons in 1984 to 1.6 million 
tons in 1985. 

At a cost of $7 million, Alcoa developed a 
dry mud lake for better settling and com- 
paction at Point Comfort during 1984-85. 
Although the dry mud lake was the biggest 
capital expenditure in 1985, Alcoa also 
spent $1 million for three Zimpro pumps to 
service the dry lake. In the fall, Alcoa shut 
down its sand-filter operation for a 2-week 
test of converting to cloth filters. If the cloth 
filters were successful in maintaining prod- 
uct purity (that is, removing iron), the sand 
filter shutdown would become permanent. 

Reckdale Works, Milam County, started 
up an electromagnetic casting (EMC) unit. 
EMC ingots have smooth surfaces, require 
little preparation before fabrication, and 
generate less scrap. 

Rockdale idled 34,200 tons of primary 
aluminum capacity February 10, 1985. The 
reduction brought the plant's operating 
rate to 78% and resulted in laying off about 
70 people. Simultaneously, Alcoa restarted 
25,000 tons of production in Tennessee, 
where a lower power-rate offer from the 
Tennessee Valley Authority and a growing 
metal inventory at Rockdale combined to 
influence the company to make the shifts. 

At yearend 1985, the Rockdale smelter 
capacity had been reduced to 242,000 tons 
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per year, down from 310,000 tons per year 
on July 1, 1985. 

The Reckdale smelter had the highest 
power cost among Alcoa plants. With recon- 
struction of two generating units in mid- 
1985 and a third in mid-1986, power costs at 
Rockdale were expected to fall to a more 
acceptable level. 

Antimony.—Asarco recovered antimony 
from tetrahedrite copper concentrates at its 
El Paso smelter. 

Cadmium.—Asarco operated a cadmium 
fume recovery unit at its El Paso smelter. 

Chromium.—American Chrome & Chem- 
icals Inc. in Corpus Christi produced sodium 
bichromates and other chromium chemicals 
from foreign chromium ore. 

Copper.—Asarco operated the El Paso 
104,000-metric-ton copper smelter through- 
out 1985 using copper concentrates from 
several mined sources. Anodes were trans- 
ported to Asarco’s Amarillo copper refinery 
where a new monthly production record 
high of 37,350 tons of refined copper cath- 
odes was set in May. The plant was designed 
to produce 31,750 tons per month, but the 
increase in electric current efficiency pro- 
vided by Asarco’s patented Reatrol process 
enabled it to exceed design capacity using 
existing equipment. (See “Gold” and “Sil- 
ver.") 

Phelps Dodge operated its refinery at El 
Paso, which had a capacity of 380,000 tons 
of electrolytic copper per year. As Phelps 
Dodge’s only refinery after the closure of 
Laurel Hill, NY, in February 1984, El Paso 
produced 332,000 tons of copper, as well as 
byproduct gold and silver in 1985. El Paso 
also produced copper sulfate and recovered 
small amounts of palladium, platinum, and 
selenium in refinery slimes as byproducts of 
the copper refining process.“ 

Germanium.—In September, Rare Mate- 
rials International Inc. reported perma- 
nently closing and dismantling its 1,200- 
kilogram-per-year germanium production 
facility in Irving, Dallas County. 

Gold.—Asarco produced 220,100 troy 
ounces of gold at its Amarillo copper refin- 
ery, which has a gold production capacity of 
600,000 ounces per year. Output in 1985 was 
nearly 120,000 ounces less than that of 1984, 
according to Asarco’s 1985 annual report. 

Phelps Dodge produced 48,300 ounces of 
gold at its El Paso refinery. 

Gold was not mined in Texas. 

Iron Ore.—Hudson Bros. Mining Co. Inc. 
and Mathis & Mathis Mining & Exploration 
Co. operated iron ore surface mines in 
Cherokee and Cass Counties, respectively. 
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Minor amounts of iron ore were used for 
cement manufacture and as animal nutri- 
ent. 

Iron and Steel.—The State's steel indus- 
try changed from relying heavily on the 
energy sector market to greater reliance on 
the construction industry market. Rebar 
minimills, such as Chaparral Steel Co. and 
Structural Metals Inc., had become impor- 
tant in the Texas steel industry. Mean- 
while, energy-related steelmakers, such as 
Lone Star Steel Co. of Dallas and United 
States Steel Corp., which produced tubular 
oil country products, began to cut produc- 
tion as sales dropped along with oil produc- 
tion, and imports rose. 

Hurricane Industries Inc. closed its mini- 
mill at Sealy. 

Lone Star Steel idled two open-hearth 
furnaces and one blast furnace for about 1 
month, starting March 17, because of soft 
demand for steel coils and tubular goods. 
About 400 workers were laid off. The shut- 
down coincided with maintenance outages 
of two rolling mills, which produced hot 
strip and slabs. 

In the fourth quarter of 1985, Lone Star 
Steel wrote down the value of its steel mill 
in Lone Star, Morris County, by $89 million. 
Company officials set no deadline to decide 
whether the steelmaking parts of the mill 
would remain open. 

TXI of Dallas purchased its second 50% 
Stake in Chaparral Steel from Co-Steel In- 
ternational Ltd., Toronto, Ontario, Canada, 
for $42 million and an additional contingent 
payment. Chaparral Steel operated a low- 
cost steel plant in Midlothian. TXI and Co- 
Steel started Chaparral Steel as a joint 
venture in 1975. The contingent payment, 
based on Chaparral Steel’s performance, 
will be made in 1990. The transaction was 
completed December 1, 1985. 

Lead.—At its 86,200-metric-ton El Paso 
lead smelting operation, Asarco extracted a 
variety of metals from lead-bearing materi- 
als, such as drosses, sludges, and residues 
from other nonferrous smelting and refin- 
ing operations. In 1984, El Paso had pro- 
duced 43,700 tons of lead bullion compared 
with the curtailed 1985 output of 30,600 
tons, according to Asarco’s 10K Annual 
Report. Lead output was shipped to Asar- 
co’s Omaha, NE, refinery for processing. On 
August 30, 1985, Asarco suspended opera- 
tions indefinitely at the El Paso lead smelt- 
er because of a shortage of feed concentrate, 
depressed lead and silver prices, and restric- 
tions on lead emissions. The firm laid off 
250 of the plant's 850 employees when the 


MINERALS YEARBOOK, 1985 


100-year-old smelter closed. The El Paso 
plant represented about 34% of Asarco's 
lead-smelting capacity and 14% of total U.S. 
capacity. The copper smelting part of the El 
Paso operation continued operating normal- 
ly. 

Magnesium.—Dow announced plans to 
spend $40 million over the next 3 years to 
modernize its magnesium facilities. Al- 
though Dow was not expected to increase 
primary magnesium metal production ca- 
pacity over the 1985 level of 125,000 short 
tons per year, the modernization was ex- 
pected to improve energy efficiency, labor 
productivity, raw material yields, and prod- 
uct quality through the use of new produc- 
tion and foundry technology. 

At its Lake Jackson research center near 
Freeport, Dow developed a new high-purity, 
corrosion-resistant magnesium specialty al- 
loy for use in sand casting.” 

Magnesium Chloride.—Magnesium chlo- 
ride for metal decreased 29% in both quan- 
tity and value from figures for 1984. 

Platinum and Palladium.—Phelps Dodge 
recovered small amounts of platinum and 
palladium at its El Paso copper refinery. 

Selenium.—Texas was one of only two 
States to produce refined selenium in 1985. 
Primary selenium was recovered from do- 
mestic and imported materials at Asarco's 
copper refinery at Amarillo and at Phelps 
Dodge's refinery at El Paso. 

Selenium was used in agriculture, elec- 
tronic and photocopier components, glass 
manufacturing, metallurgy, and pigments 
and chemicals. 

Silver.—Asarco separated silver from an- 
ode copper at its Amarillo copper refinery, 
where the output in 1985 was 42,295,000 
troy ounces of silver, 4 million ounces less 
than in 1984, according to Asarco's 1985 
annual report. The plant operated at about 
10% of capacity. Silver was contained in the 
lead bullion produced at Asarco's El Paso 
lead smelter and was separated from the 
lead at the firm's Omaha, NE, refinery. 

Phelps Dodge produced 2,865,700 ounces 
of silver at its El Paso copper refinery. 

Tellurium.—Texas was the only State to 
produce refined tellurium in 1985. Commer- 
cial-grade tellurium was recovered by Asar- 
co at its Amarillo plant from copper anode 
slimes, a byproduct of electrolytic copper 
refining. 

Tin.—In March 1985, Associated Metals 
& Minerals Corp, New York, offered for 
sale its Texas City tin smelter, the only tin 
smelter in the Nation. The facility, operated 
by Associated Metals & Minerals' subsid- 
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iary, Gulf Chemical & Metallurgical Co., 
was expected to continue operations at cur- 
rent levels until sold. The smelter had been 
producing about 3,000 to 5,000 metric tons 
of refined tin per year, almost 10% of the 
total amount consumed in the United 
States.“ 

Vanadium and Molybdenum.—In Janu- 
ary, Gulf Chemical & Metallurgical's mo- 
lybdenum and vanadium plant at Freeport 
was sold by its parent company, Associated 
Metals & Minerals, to two Belgian firms, 
Société Applications de la Chimie, de l'Elec- 
tricité et des Métaux (SADACEM) and So- 
ciété Européenne des Derives du Manga- 
nese S.A. (SEDEMA). 

Freeport recovered molybdenum and va- 
nadium from spent hydroprocessing cata- 
lysts generated largely by oil refining and 
petrochemical industries in the Southern 
United States. The plant was a recent 
supplier of vanadium pentoxide to the Na- 
tional Defense Stockpile. Freeport, employ- 
ing 130 persons, was one of only three such 
spent catalyst reclamation facilities operat- 
ing in the United States. The plant treated 
as much as 30,000 short tons of catalysts per 
year. Management planned to double this 
capacity by 1990 and eventually recover the 
several million pounds of cobalt and nickel 
left in stockpiled catalyst residues. 

Zinc.—Asarco suspended operations in- 
definitely at its 104,000-metric-ton-per-year 
zinc refinery at Corpus Christi early in 
April 1985 and laid off about 275 employees. 
Between January and April, the refinery 
produced 11,431 tons of zinc, 60% less than 
in 7 months of operation in 1984, according 
to Asarco's 1985 annual report. 

Corpus Christi had been operating at 
about one-half of capacity since reopening 
in May 1984, producing at the rate of 52,000 
tons per year. Earlier, October 1982 through 
May 1984, production had also been sus- 
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pended at Corpus Christi. The latest closure 
represented $120 million of the $216 million 
writedown the company took for the fourth 
quarter of 1984. At the time of the Corpus 
Christi closure, zinc metal prices 

from $0.325 to $0.380 per pound. The plant 
had accounted for 2696 of domestic primary 
zinc capacity. 


1State Mineral Officer, Bureau of Mines, Denver, CO. 

2Geologist, Bureau of Economic Geology, The University 
of Texas at Austin, TX. 

3Baratti-Sallani, P., and A. B. Bail. Mineral Inventory 
Underway in Texas. Adviser. Bureau of Land Manage- 
E re of ee Affairs, rise de NM, Fee de = 

ky Mountain Construction. Congress App 

Bill on Time. Oct. 7, 1985, p. 3. 

5Henry, C. D., and J. G. Price. Summary of the Tectonic 
Development of Trans-Pecos Texas. B es MIR 7-85, 8 
4 YA issued as Univ. Tex. at Austin, Bur. Econ. Geol., 


86. 
Price, j G., C. D. Henry, A. R. Standen, and J. S. Posey. 
Origin of Silver-Copper-Lead Deposits in Red-Bed Se- 


T 
and Gas). Univ. Tex. at Austin, Bur. Econ. Geol., 1985, 


exas Comptroller of Public Accounts. Texas Cement 
B Largest in Nation. Fiscal Notes, Jan. 1986. pp. 6- 


*Pit & Quarry. Jan. 1986, p. 52. 

9Bonifay, W. E., and B. Dusek. New Preheater Line 
Boosts Production at Capital Cement. Pit & Quarry. July 
1985, pp. CR-5-CR-9. 

10 Rock Products. Rock Newscope. June 1985, p. 9. 

‘Pit & Quarry. Lone Star Names Pair/Enters Into 
Import Partnership. Jan. 1986, p. 14. 
. July 1985, p. CR-34; Jan. 1985, p. 44; and Feb. 
1985, p. 12. 

. Apr. „p. 12. 
13 Apr. 1985, p. 12 
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ric . Texas erate A 
Jan. 1986, pp. 34. 87. 
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Prod., v. 88, No. 10, Oct. 1985, pp. 36-39. 
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Barbados. Caribbean Bus., Oct. 9, 1985, p. 32. 

17Rock Products. Dec. 1985, p. 9. 

18Texas Industrial Expansion. May 1985, v. 35, No. 5. 

19Pit & Quarry. July 1985, p. 14. 

2°Pennzoil Co. 1985 10K Annual Report. 

21 Alcoa News. Aug. 1985, pp. 3-4. 

5 Corp. 1985 5 Report. Pp. ree 
emi Enginee ews. Magnesium 
Resists Corrosion. Jan. 7, 1985, p. 28. i 
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Table 10.—Texas: Primary smelters, refineries, and reduction plants 


Product, company, plant 


Location (county) Material treated 
— Calounn Bauxite. 
E Millan Do. 
icf San Patricio Do 
8 El Paso Ore. 
PES e eta Do 
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Table 10.—Texas: Primary smelters, refineries, and reduction plants —Continued 


Product, company, plant Location (county) Material treated 
Copper: | 
XSARCO Incorporated: 
Amarillo refinery’. |. LLL ccc cll Potter __________ Blister and anode. 
e: 1 Dodge Refa 8 El Paso Ore and concentrates. 
elps ing Corp.: 
Nichols refinery? |... / gas AIO rch ala hhc Blister and anode. 
Iron: 
Lone Star Steel Co.: 
Daingerfield plant. - ——-—-------------------— Morris Ore and scrap. 
ASARCO Incorporated: 
El Paso smelterrrnrrrẽ El Paso Ore and concentrates. 
esium: 
e Dow Chemical Co.: 
ae Freeport plant, electrolytiu Brazoria________ — Seawater. 
Associated Metals & Minerals Corp.: 
2 Texas City smelterrrrr.r‚r «„ Galves ton Ore and concentrates. 
inc: | 
ASARCO Incorporated: 
Corpus Christi electrolytic? coc Nueces- -------—- Do. 
El Paso fuming plant El Paso Dusts and residues. 


lAsarco's Amarillo refinery also produced gold, nickel sulfate, palladium, platinum, selenium, silver, and tellurium. 

"Phelps Dodge's El Paso (Nichols) refinery also produced copper sulfate, gold, palladium, platinum, selenium, silver, 
and tellurium. 

3 Asarco's Corpus Christi refinery also produced sulfuric acid and cadmium. 


Table 11.—Texas: Secondary metal recovery plants 


County and company Material Product 
Bexar: 
River City Steel & Recycling Co Scrap f LRL Smelter and refined scrap metals. 
B Standard Industries Lead scrap, soft lead, drosses |... Battery metals, grids, oxides. 
razoria: 
CMM Reduction Oo Aluminum scra Alloyed aluminum ingot. 
in: 

1 Batteries Inne Lead scraps Battery lead oxide and pig lead. 

Dixie Metals oo -— — —U Lead pigs, alloys, chemicals. 

Laclede Steel Oo Steel scrap______________- Reinforcing steel. 

- RR VG Lead scrap______________- Lead shot, solders, lead pipe. 
aso: 

Border Steel Rolling Mills Ine Steel scrap_._____________ Reinforcing bars, bar shapes, 
steel grinding balls. 

Proler International Cord ccc cac 8 Precipitation iron. 

Chaparral Steel Co NOS. V EPE EE 8 inni reinforcing bars and 

| shapes. 
Industrial Metals Co Scrap metal .. Metal shapes and ingots. 
"Marathon Le Tournead Co ------ Steel scrap - - - - ---------—— Steel castings and shapes. 
Southwest Steel Castings Co IONS", ð ß E Steel castings. 
Guadalupe: 

Structural Metals Ine 32 ³ cette eas A EE aoe Structural steel reinforcing 

A & B Metal Manufacturing Co. Inc Scrap metal!!! Tungsten carbide. 

Federated Fry Metals Corp Various metals |... ingot, solder, copper tubing, 
bearing metals, sheet lead, lead 
pipe. 

Gulf Reduction Cor Aluminum zinc scrap _______~— Aluminum and zinc ingots, and 

oys. 

Houston Lead Coo Lead crap Lead pigs, ingots, alloys. 

Lead Products Co. Ide n MOL EEE T AEEA Dos mE di 

Proler International Cord Various metals Zinc slab, aluminum alloys, 
precipitation iron. 

Jefferson: 

Georgetown Texas Steel Corp |... Steel scrap_______________ Steel rods and shapes. 

n: 

NUCOR Corp., Nucor Steel Div %% ĩ AAC Do. 

Smith: 
Block Metals Inne Aluminum scrap ---—--------— Aluminum ingots. 
Der Pipe Industries Inne Steel scrap - - -----------—- Pipe and pipe fittings. 
arrant: 
Texas Steel Co _____________ icd sos cec tu EE Carbon and alloy steel bars and 


shapes, and reinforcing bars. 
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Commodity and company 


Asphalt (native): 
Azrock Industries Ine 


White’s Mines Inc .. 


Barite: 

Dresser Industries Ine 
The Milwhite Co. Inc.! 
NL Industries Ille 


Cement: 


Alamo Cement Co 
Centex Cement Cor 
General Portland Inc.” 
Gifford-Hill & Co. Inc.“ 
M nr ana Portland Cement 


Texas Industries Inc®______ 


ys: 
Acme Brick Co., a division of 
Justin Industries Inc. 


Featherlite Building Products 
1 aon Clay Products Co 
Southern Clay Products Inc.® _ 
Texas Clay Industries Inc_ _ _ _ 
Gyps 
e owe Products 

Materials Co 
National Gypsum COO 
USG Corp. (formerly United 


States Gypsum Co.).’ 
Windsor Gypsum Co... 


Iron ore: 


Hudson Bros. Mining Co. Inc_ _ 


Mathis & Mathis Mining 
& Exploration Co. 


Lime: 


Austin White Lime Co 
Chemical Lime o 
Holly Sugar Corp 
Redland Worth Corp 
Round Rock Lime Co., a sub- 


of Dravo Lime Co. 
Texas Lime Co., a subsidiary of 


Rangaire Corp. 
Diamond Shamrock Corp 
The Dow Chemical Co.“ 
Morton Thiokol Ine 


Salt: 


Texas Brine Corp 


Sand and gravel: 


apno ep r Inc. (H. B. 
Centex are Ine 


See footnotes at end of table. 


Table 12.— Principal producers 


Address 


84 NE. Loop 410 

Suite 480 

San Antonio, TX 78216 
Box 421 

San Antonio, TX 78292 


Houston, TX 77001 


Box 34807 

San Antonio, TX 78233 
4600 Republic Bank Tower 
semp 75201 


Dallas TX 75221 
Midlothian, TX 76065 
Box 1547 


Odessa, TX 79760 
8100 nter Freeway 
Dallas, TX 75247 


Box 886 
Denton, TX 76202 


Box 141 
Ranger, TX 76470 
Box 490 
err TX 75771 


x 44 
Gonzales, TX 78629 
Box 469 
Malakoff, TX 75148 


Box 720 

Sweetwater, TX 79556 . 

900 SW. 5th Ave. 

Portland, OR 97204 

2001 Rexford Rd. 

Charlotte, NC 28211 

101 South Wacker Dr. 
Chicago, IL 60606 
McQueeney, TX 78123 _ _ _ — 


Box 301 

Rusk, TX 75785 

1101 Santa Rita 

Box 2577 

Silver City, NM 88062 


Box 9556 

Austin, TX 78766 
Box 427 

Clifton TX 76634 
Drawer 1778 
Hereford, TX 79045 


Route 2, Box 222 
San Antonio, TX 78229 


Box 38 

Blum, TX 76627 
Box 851 

Cleburne, TX 70631 


717 North Harwood 
Dallas, TX 75201 

2020 Dow Center 
Midland, MI 48640 
110 North Wacker Dr. 
Chicago, IL 60606 
2000 West Loop South 
Houston, TX 77027 


Drawer 33240 

San Antonio, TX 78233 
Box 2252 

Austin, TX 78768 


Type of activity 


Quarry and plant 


Grinding plant: 


Quarry and plant 


Quarries and plant 


Quarry and plant 


Quarries and plants_ 


Pits and plants 


Pit and plant 
Pits and plants 
Pit and plant 


ing plants. 


Stationary plants 
Pits and plants 
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Bexar. 

Hays and Nueces. 

Comal, Dallas, 
Harris. 

Ellis. 

Comal and Ellis. 


Henderson. 


Nolan. 
Hardeman. 
Fisher, Kimble, 
Stonewall. 
Harris and Nolan. 
Guadalupe. 
Cherokee. 


Cass. 


Brazoria. 

Van Zandt. 

Harris, Jefferson, 
Matagorda. 

Bexar, Freestone, 
Travis, Val Verde. 

Hays and Travis. 
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Table 12.—Principal producers —Continued 


Commodity and company 
Sand and gravel —Continued 


Dresser Industries Ine 
The Fordyce Co 


Oglebey n Co., Texas 


Parker Bros. & Co. Inc 
Pennsylvania Glass Sand Corp. 


Thorstenberg Materials Co. 
Inc., a division of Ideal Basic 
Industries Inc. 


Sodium sulfate (natural): 
Ozark-Mahoning Co 


Stone: 
Lone Star Industries Inc.?“ 


Parker Bros. & Co. Inc 
Texas Crushed Stone Co 


Exxon Chemical Americas 
Phillips Petroleum Co 


Smackover Shell Ltd 
Texaco Producing Ine 


Native: 
Farmland Industries Inc_ .. 


Pennzoil Sulphur Co _ _ — — 


Texasgulf Chemicals Co 


Texas Talc Co. (Dal-Tile Corp.) _ 


Westex Minerals Co. (The Mil- 
white Co. Inc.). 


R. Grace SUD UI E 
Vermiculite Products Ine 


Address 


Kosse, TX 76653838. 
Box 1981 
Sen An TX 18291 


tonio, 
2104 East Randol Mill Rd. 
Suite 101 


1870 South Boulder 
Tulsa, OK 74119 
Box 86 
Houston, TX 77001 
Box 107 
Houston, TX 77001 
Box 

TX 78626 
Box 18010 
San Antonio, TX 78218 
Box 32688 
San Antonio, TX 78216 


Box 591 

Tulsa, OK 74102 

575 Market St. 

San Francisco, CA 94105 
Box 77258-8272 


Houston, TX 77079 
Bartlesville, OK 74008 


Rte. 2, Box 152 

Eustace, TX 75124 

Box 8 

Scroggins, TX 75480 
Box 850 

Fort Stockton, TX 79735 
1906 First City National 


Bank 
Houston, TX 77002 
Glenwood at Glen Eden 


Box 80821 
Raleigh, NC 27622-0321 


1000 Coolidge St. 
th Plainfield, NJ 07080 


Houston, TX 77008 


Type of activity 


Pit and plant 
Pits and plants 


Pits and plant 


Stationary plants and 
dredges. 


Exfoliating plants 
Exfoliating plant 


Brown, Parker, 
Taylor, Uvalde. 


Hockley, 
Van Zandt, Wood. 

, El Paso 
Hopkins, Jefferson, 
Karnes. 

Atascosa, Crane, Har- 
ris. 

Andrews, Brazoria, 
Hopkins, Hutchin- 
son. 

Henderson. 


1Also clay and shale, Fayette and Walker Counties. 
3Also clays, Dallas and Guadalupe Counties; and stone, Comal, Dallas, Tarrant, and Wise Counties. 


Also clays, Ellis County; sand and gravel, Brazos, 
Comal, Ellis, Hudspeth, and Wise Counties. 


*Also clays, Potter County. 


5 Also clays, Ellis, Fort Bend, Guadalupe, Henderson, Navarro, and Van Zandt Counties; sand 


Clay, Dallas, McLennan, and Tarrant Counties; and crushed stone, 


and uev Colorado, 
Dallas, Denton, Ellis, Parker, Tarrant, and Travis Counties; and crushed stone, Comal, Ellis, Jack, and Wise Counties. 


* Also talc, Hudspeth County. 
7 Also lime, Comal County. 


Also magnesium compounds, Brazoria County. 
„Also cement, Harris and Nolan Counties; and sand and gravel, Colorado, Denton, and Liberty Counties. 
10 Also industrial sand, McCulloch County. 


The Mineral Industry of Utah 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Utah Geological and Mineral 
Survey for collecting information on all nonfuel minerals. 


By Lorraine B. Burgin! 


The value of nonfuel mineral production 
declined from $525 million in 1984 to $312 
million in 1985. Metal production fell from 
two-thirds of the total value of nonfuel 
minerals in 1984 to one-third in 1985 be- 
cause of continued low prices and the shut- 
down of the State's principal producer of 
copper and its byproducts, gold, molybde- 
num, and silver. Reflecting the slump in the 
uranium and steel industries, vanadium 
production ceased. The total value in indus- 
trial minerals output decreased about 5%, 


with declines in native asphalt (gilsonite), 
lime, phosphate rock, potash, salt, sodium 
sulfate, and crushed stone. Industrial min- 
eral production was affected by the down- 
turn in the copper and steel industries, 
which used the commodities in processing 
ores, by the use of fewer fertilizers in the 
agricultural industry, and by the rising 
Great Salt Lake that flooded solar ponds on 
its shores and diluted brines being prepared 
for various industrial products. Portland 
and masonry cement, gypsum, construction 


Table 1.—Nonfuel mineral production in Utah! 


1984 1985 
ö Quantity e Quantity 8 
ou - 
san sands) 
Beryllium concentrate short tons 6,030 $6 5,788 $6 
JJ 88 thousand short tons. _ 1315 35 223 832 2,509 
Gemstone dd ß e ela NA NA 80 
Gold (recoverable content of ores, etc.)) „ ounces. .. W W 185,489 43,039 
Gypsum Ln scelus ncc eee dece end "hort tons 277 2, 671 413 4,083 
XE P do... 291 16,471 225 11,912 
sn n!!! v PR REN do... 1,246 28,651 1,189 468 
Sand and gravel 
Tr en — — E do- 15,217 34,507 14,000 36, 400 
Industria] o. lcd mu A ee a do... 11 W W W 
Stone (crushed)... ~~~ L2 2222222222 do... 5,200 *16,400 4,651 14,180 
Combined value of asphalt (natíve), cement, clays (fuller's earth, cand 
r, lead (1984), oem compounds, molybdenum, phos phate 
tork. pote um salts, silver, sodium sulfate, stone (dimension, 1985), 
um (1984), zinc (1984), and values indicated by symbol W XX 424,323 XX 171,782 
1ͥuIß:“ , ² ↄ AA ³ A a ie e XX 7525, 332 XX 312,359 


Estimated. Revised. NA Not available. 
included with "Combined value" figure. 


W Withheld to avoid disclosing company proprie data; value 
XX Not applicable. dE cd 


1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
3Excludes fuller's earth; value included with Combined value" figure. 
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Table 2.—Nonfuel minerals produced in Utah in 1984, by county! 
County Minerals produced in order of value 
NOVO IL Inl ·ll ð K E i D Dd Sand and gra 
Box Eldor- ͤ AAA 886 Sand and gravel, clays, silver 
ls PC h d ee Sand and grave 
Carbon zc ee vt wm CL CLA Do. 
Davi c oll ³⁰¹¹w¹amA d ĩͤ he ee Do. 
Emery J 86 Do 
Garfield.-_-_-___________________ ee -- Do. 
Grandi d N Potassium pov pam 
77ĩõĩÄ56iði,öir ꝛ˙ ↄↄ ⁊ ⁊ cue Silver, sand and gravel, gold. 
J)½))½)/· r y Sand and gravel, gypsum, silver, gold, lead, copper. 
Kané . 25-2 oe ne eee ee rane anc qrave vel, i 
reU ( Lime, sand an beryllium. 
wr prem JJ SPD CE EN EpL eat ee Pv ee dr s Cement, sand and are vel. 
%%% 232 ee eae vs lime , gold, cement, ni vile: sand and gravel, molybdenum, 
Sanpete. JJ! A a Em NEN Vanadium. l, 
J dL e qe E e P RM NEE gravel, gypsum, 
%%/%%ͤͤ.kãͤöͥãͥͤ᷑ and gravel, gypsum, salt, cla 
Summi... e Clays, and gravel. " 
Too8dl h d es Gold st um lime, sand and gravel, magnesium compounds, 
c 
MA. E phate roci sano ane gravel T 
RICHIE ROC DUREE TTT an clays, silver, copper, 
ꝙ»»»„:„:„˖ Sand and Erevel = 
Wahngtonnsg,‚nss ee Do. 
Web cuc ee Oe eae Salt, 3 suite sodium sulfate, magnesium com- 
Undistributeiii Stone ( (crushed), De E gem stones, zinc. 


No production of nonfuel mineral commodities was reported for counties not listed. 
*Data not available by county for minerals listed. 
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Figure 1.—Value of mine production of copper and total value of nonfuel mineral 
production in Utah. 
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Table 3.—Indicators of Utah business activity 


1983" 1984 1985 
Employment and labor force, annual average: 
Popula ON eS oe eae thousands 1,595 623 1,645 
Total civilian labor for re- OORE 694 702 730 
Unemployment... k percent 9.2 6.5 5.9 
Employment (nonagricultural): 
ining total? _..._________________ LLL 2 thousands 14.0 12.8 9.7 
etal mining do_ _ 5.5 4.2 2.2 
Nonmetallic minerals except fuels? |. . . do...- 9 8 9 
Coal mining do____ 8.2 2.8 2.9 
Oil and gas extraction“??!]k:n „ do... 5.0 5.0 8.9 
Manuf: C: k ae NE NE do____ 85.5 94.0 98.9 
Primary metal industries ee 5.8 5.7 4.9 
Stone, clay, and glass products do... 8.6 4.3 4.6 
Chemicals and allied products —— do- 2.6 2.8 2.8 
Petroleum and coal products... do— 1.3 1.0 9 
ene . ecu do 28.7 34.8 85.7 
Transportation and public utilities do... 85.9 86.4 81.0 
Wholesale and il trade cL do- 133.5 140.8 147.8 
Finance, insurance, real estate do- 28.0 29.8 81.0 
Servo o e Sunc uL ᷣ 88 S 112.5 121.1 181.7 
Government and government enterprises do— 128.8 181.5 187.9 
f... ³ AAA ⁰hA UA Le qe do- 566.9 601.2 3624.6 
Personal income 
DUE oe oun dt! A millions $14,898 16,278 17 
/ oo ee une $9, 0, 10,498 
Hours and earnings: 
Total average weekly hours, production workers -- "E 2 re 
Total average hourl i production workers $8.7 9 $9.4 
— NER Ee e CAIRO $12.5 $123 $131 
ustry: | 
Farm income |... 2 L2 44 millions $68 $107 $73 
E E a acs oss Ns ena eta 8 do- $11,428 $12,640 $13,454 
Mining total 7) 86 do... 98 72 $374 
etal miningqgU—Ak“kꝛ7 «„ do- 216 176 b. 
Nonmetallic minerals except fuelss do— 323 
Coal mining do- 126 121 1125 
Oil and gas extraction 4„„4„.ẽ do- 188 152 126 
Manufacturing total! «44 „„ do- $1 18 
Primary motal industries do... $204 19 
Stone, clay, and i glase products ________________- do... 108 112 
Chemicals and allied product do— t 
Petroleum and coal produkt do... 
Taraa ced public ilies © d—- —— sw — WM Oo um 
tion ic utilities PS i ; 
Wholesale and il trade ..— LL — do... 1,918 080 11 
Finance, insurance, real estate |... LL LL ccc do... $567 
f ² ²³˙”¹i e xus e ic mt 88 8 064 i 12880 
Government and government enterprises ____________ — do- 447 618 
Construction activity: 
Number of private and public residential units authorized 14,806 19,698 16,525 
Value of nonresidential construction- millions. _ 2.2 n ri 
Value of State road contract awards __._________________ do- 179.0 187.2 169.1 
Shipments of portland and masonry cement to and within the State 
thousand short tons 793 974 1,061 
Nonfuel mineral production value: 
mineral valtũk?᷑k᷑ t millions 3656.6 4525.3 $3124 
Value per capita 2 ee $412 $824 $190 


1Bureau of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 


sources. 
Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 
*Data do not add to total shown because of independent rounding. 
*1988 data based upon 16,000-place sample; 1984 and 1985 data based upon 17,000-place sample. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
US. Bureau of Mines. 


sand and gravel, and dimension stone, how- portland cement, copper, gold, construction 
ever, rose in value principally because of an sand and gravel, salt, phosphate rock, sil- 
increase in nonresidential construction ver, crushed and broken stone, gilsonite, 
throughout the State. and lime. 

Utah's principal mineral commodities, Nationally, in value of production, Utah 
listed in decreasing order of value, included ranked first in gilsonite and beryllium hy- 
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droxide; second in magnesium chloride; 
third in potash and copper; fifth in phos- 
phate rock and silver; and sixth in gold. 
Among the States, Utah's total value of 
nonfuel mineral output slumped from 9th 
place in 1983, to 16th in 1984, and 24th in 
1985. 

Trends and Developments.—Metal pro- 
duction in the State dropped severely as 
Kennecott's Utah Copper Div. shut down; 
this shutdown reduced the output of copper, 
gold, lime, molybdenum, selenium, silver, 
and sulfuric acid. Factors affecting the val- 
ue and output of metals included the antici- 
pation of a worldwide oversupply of copper, 
the continued surplus of molybdenum, and 
sluggish prices of copper, gold, molybde- 
num, and silver. Moreover, the strong dol- 
lar, though softened against the currencies 
of Japan and Europe the last half of 1985, 
continued to keep metal producers at a 
disadvantage relative to foreign competi- 
tors. Substitutions for copper continued: 
aluminum in electrical equipment, automo- 
bile radiators, and refrigerator tubing; opti- 
cal fibers in telecommunications cable; and 
plastics in water pipe and plumbing fix- 
tures. Molybdenum oversupply was partly 
related to cutbacks in the steel markets and 
in the oil and gas industry. The United 
States Steel Corp.’s (USS) Geneva Steel 
Works was the last iron and steel operation 
in Utah. 

The announcement of USS's diversion to 
a Korean steel company hot-rolled coil be- 
ginning in 1989 possibly could signify the 
end of an era for Utah's basic iron ore and 
Steel industry. Factors contributing to the 
marginal position of USS's Geneva Steel 
Works were attributed to the 750-mile dis- 
tance to markets and competition with 
imports on the west coast; high fixed costs 
and an underutilized plant; advent of the 
minimill using scrap feed rather than coal, 
iron ore, and limestone; and limited techno- 
logical improvements instead of a full-scale 
modernization program. 

Most uranium-vanadium mines on the 
Colorado Plateau were on standby or oper- 
ating on a reduced scale. Utah uranium- 
vanadium preducers faced major problems 
of low prices, large inventories of foreign 
and domestic supplies, long-term import 
contracts that reduce the need for domestic 
production, and the high cost of new recla- 
mation requirements. À new trade associa- 
tion, Uranium Producers of America, form- 
ed to promote a viable uranium industry, 
called for the Federal Government to (1) fill 
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future contracts with domestic uranium, (2) 
place restrictions on future contracts for 
imported uranium, (3) adopt equitable fi- 
nancing for mill tailings reclamation, and 
(4) curtail sales of Federal Government 
stockpiles pending assessment of future 
uranium needs. 

Legislation and Government Pro- 
grams.—The Governor signed the following 
bills related to mining that were passed by 
the 1985 General Session of the 46th Legis- 
lature, meeting from January 14 to Febru- 
ary 27. Senate bill 97 authorized $96 million 
for water and flood projects and appropriat- 
ed $20 million for Great Salt Lake pump- 
ing and diking engineering studies, and 
matching funds for Federal diking money 
and for dredging the Jordan River. Senate 
bill 199 required the State engineer’s ap- 
proval before natural streambeds could be 
altered. House bill 162 removed the require- 
ment that the Utah Geological and Mineral 
Survey be situated on the University of 
Utah campus. House bill 163 required pen- 
alties and fines collected by the Division of 
Oil, Gas and Mining be deposited in the 
Abandoned Mine Reclamation account. 
House bill 180 stipulated that an appeal 
from the Board of Oil, Gas and Mining is 
not a trial de novo and established the 
standard of judicial review. House bill 181 
gave the Board of Oil, Gas and Mining 
authority to regulate plants that treat and 
process crude oil obtained from reserve pits, 
disposal ponds, etc. 

U.S. Bureau of Mines, Salt Lake City 
Research Center, activities, through direct 
appropriation and cooperative research pro- 
grams with industry, included advanced 
applications of column flotation; processing 
ocean minerals; recovery of critical and 
strategic minerals from marginal resources, 
waste materials, and secondary scrap; re- 
moval of low-level metal contaminants from 
residual waters; hydrometallurgical tech- 
nology for treating ores, concentrates, and 
solutions; recovery of gallium, germanium, 
tantalum, tellurium, and titanium by hy- 
drometallurgical methods; and advanced 
applications of mineral processing using 
supercritical fluids. Significant results were 
obtained in developing a column flotation 
process utilizing a new external bubble 
generator. Testing of 15 different mineral 
systems showed that improved economics 
and better grades and recoveries could be 
achieved, and various copper, lead, and 
molybdenum operations were planning 
and/or testing the process. 
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Figure 2.—Principal mineral producing localities in Utah. 
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REVIEW BY NONFUEL MINERAL COMMODITIES 


METALS 


Beryllium.—Beryllium ore production de- 
clined in quantity and value during 1985. 
Brush Wellman Inc., the principal producer 
of beryllium in the United States, was the 
only company recovering the product from 
bertrandite ore. According to its 1985 annu- 
al report, Brush Wellman produced 377,000 
pounds of beryllium in 1985, compared with 
402,000 pounds in 1984. The average market 
price of berylium remained at $54 per 
pound. As of December 31, 1985, the compa- 
ny estimated proven bertrandite ore re- 
serves at 5.7 million short tons averaging 
0.23% beryllium. 

Brush Wellman surface mined bertrand- 
ite ore at the Topaz-Spor Mountain area in 
Juab County and then trucked it to its plant 
near Lyndall, north of Delta, Millard Coun- 
ty. A hydrometallurgical process was used 
to extract beryllium hydroxide from the 
bertrandite ores and in a separate circuit 
from beryl ores that were primarily import- 
ed from foreign sources. After treatment, 
the product was shipped to the company’s 
Elmore, OH, plant for conversion to berylli- 
um alloys, beryllia ceramic, and metallic 
beryllium. Commenced in 1985, a $10 mil- 
lion program to construct two new pits at its 
J TT County mine was to be completed in 
1986. 

Copper.—Copper production in the State 
plummeted in 1985 when persistent low 
copper prices, weak markets, high operat- 
ing costs, and antiquated facilities forced 
the State's principal producer, Kennecott, 
to shut down its Utah Copper Div. The 
Metals Week U.S. producers' average cop- 
per cathode price rose insignificantly, from 
$0.66854 per pound in 1984 to $0.66966 in 
1985. 

For many years, Utah's principal copper 
producer had been Kennecott, a subsidiary 
of Kennecott Corp. acquired in 1981 by 
Standard Oil Co., formerly Standard Oil Co. 
of Ohio (Sohio). Standard Oil was 50% own- 
ed by British Petroleum Co. Ltd. The Utah 
Copper Div. at Bingham Canyon, 25 miles 
southwest of Salt Lake City, included one of 
the world's largest open pit copper mines 
and a precipitate plant. Sixteen miles to the 
north were the company's Bonneville crush- 
ing and grinding concentrator and the Mag- 
na and Arthur flotation concentrators capa- 
ble of treating 108,000 short tons of ore per 


day; a smelter with an annual production 
capacity of 210,000 tons of copper anode; 
and a refinery with an annual capacity of 
195,000 tons of copper cathode. All of these 
operations were shut down in 1985. The 
North Ore Shoot underground mine at 
Bingham was still being developed. 

The Sohio 1985 10K Annual Report to the 
Securities and Exchange Commission show- 
ed that the Utah Copper Div. mined and 
processed 2,390,000 net tons of ore yielding 
50,063 net tons of copper in 1985, compared 
with 21,965,000 tons of ore yielding 189,891 
tons of copper in 1984. The average grade of 
ore mined increased from 0.663% copper in 
1984 to 0.748% in 1985. Byproducts recover- 
ed, in descending order of value, were gold, 
molybdenum, silver, and selenium. 

Operations at the Utah Copper Div. were 
indefinitely suspended March 31, 1985, be- 
cause of continued operating losses result- 
ing from high production costs. Standard 
Oil's metal mining losses (principally Ken- 
necott) reached $165 million primarily be- 
cause of costs associated with closing down 
the Utah facilities. Kennecott's metal mine 
operating losses had risen from $91 million 
in 1988 to $160 million in 1984. The Utah 
Copper Div. had operated at one-third ca- 
pacity since July 1984 after union members 
failed to renegotiate the 1983 3-year labor 
agreement. In January 1985, the company's 
second unsuccessful attempt to gain wage 
and benefit concessions from representa- 
tives of its 18 international unions resulted 
in production being halted at the Utah 
Copper Div. Approximately 2,000 workers 
were periodically laid off as the mine, con- 
centrators, smelter, and refinery were idled; 
by fall, only 250 employees remained for 
care-and-maintenance work. 

The U.S. Department of Labor granted 
more than $2.6 million in aid for 3,500 to 
4,000 Kennecott and support-industry work- 
ers idled by the Utah Copper Div. shutdown. 
Under the Job Training Partnership Act, 
the Wasatch Front South Private Industry 
Council administered the program to estab- 
lish a dislocated-worker resource center and 
to implement job training assistance. 

A 4-year engineering study of methods to 
modernize Kennecott's Utah facilities to 
gain a substantial reduction in production 
costs was completed in December 1985, and 
the company announced a 3-year, $400 mil- 
lion program to update the antiquated, 
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labor-intensive operation. The project in- 
cluded constructing movable in-pit crushing 
facilities, a 5-mile ore-conveying system, a 
new grinding plant at Copperton, and pipe- 
lines to carry slurry from Copperton to the 
existing flotation concentrators near Mag- 
na. The conveyors and pipelines would re- 
place the existing railroad and truck- 
hauling system. Scheduled for completion 
in late 1988, the Utah Copper Div. would 
process 77,000 tons of ore per day and 
produce 185,000 tons of copper per year, 
plus gold, molybdenum, selenium, and sil- 
ver byproducts. Approximately 2,000 hourly 
and salaried workers were expected to be 
employed, compared with 7,400 in 1981. 
Concerning environmental matters, the 
U.S. Environmental Protection Agency 
(EPA) approved the revised Utah State Air 
Quality Implementation Plan to measure 
smelter sulfur dioxide emissions at the 
Utah Copper Div. The multipoint rollback 
System meant the smelter could average 
sulfur dioxide emissions over 1 year and 
would allow an unavoidable breakdown. 
Kennecott pollution systems removed 9296 
of the sulfur dioxide emissions before reach- 
ing the stack. Acceptance of the plan was 
critical if the company was to remain opera- 
tional in Utah and necessary to be resolved 
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before modernization could take place. 

With the shutdown of the concentrators 
at Magna, the tailings ponds began to dry 
out, and blowing dust brought scores of 
complaints from local residents. Kennecott 
initiated a $3.5 million program to control 
the dust, including water impoundment ar- 
eas on the ponds, increasing the water flow 
to 45,000 gallons per minute, and placing 
chemical stabilizers on roads. 

As part of a major restructuring, Atlantic 
Richfield Co. (ARCO) began divesting its 
remaining Anaconda Minerals Co. noncoal 
operations. In February, the pumps were 
pulled at its Carr Fork underground copper- 
gold-silver operation, and the mine was 
allowed to flood. Of the remaining 35 em- 
ployees, 25 were laid off and 10 retained for 
care and maintenance. The operation was 
brought on-stream in August 1979 after a 
$230 million, 5-year program to develop the 
property. High mining costs and low copper 
prices, however, shut down the mine in 
1981, and by April 1982, 750 workers were 
laid off. In mid-September 1985, Kennecott 
reached an agreement with ARCO to pur- 
chase Anaconda Minerals' Carr Fork Mine 
and property bordering the Bingham Can- 
yon Mine. Consummation of the transaction 
was expected to solve boundary problems 


Table 4.—Utah: Mine production (recoverable) of gold, silver, 
copper, lead, and zinc, by county 


Lode Gold Silver 
; sold or 
County ped treated Troy Troy 
ducing D ounces Value ounces Value 
1983, total _.____________ 6 31,152,258 238,459 $101,106,616 4,566,610 $52,242,019 
1984, total W W W W 
1985: 
c 1 265,000 pe ona 2,430,000 14, 925,546 
Salt Laxkke 1 W W W W 
Tooele ---- 1 W W W NN AS 
FFF. ⁰ A 1 W W W W W 
Total ———— - — . — W . 1185489. 43,089, 0 % PP 
Copper Lead Zinc 
Metri Metri Metri Toa 
sis Value inis Value "i Value value 
1988, total!! 169,751 8286, 403, 329 mo P inui — 34439, 751,964 
1984,total l W W W W 
1985: 
iron- ERE 8 E NE NA RR 14,925,546 
Salt Lake .. Se EE P ENG W 
Too ele ae n — "et et e W 
Utah es em W W ieu ERN is EA W 
Total —— oes W W 9 PERA ue EN W 


W Withheld to avoid disclosing company proprietary data. 


! Includes data indicated by symbol W. 
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Table 5.—Utah: Mine production (recoverable) of gold, silver, copper, lead, and zinc 
in 1985, by class of ore or other source material 


Material 
Number sold or 
Source of treated 
mines! (metric 
tons) 
E ld? 2 W 
gold. 
Silver’... 1 265,000 
Total : bd 
FFF 
Other Lode material 
Gold cleanu .--- 1 W 
Copper pitates 1 W 
Total lode 4 W 


W Withheld to avoid disclosing company 


Gold Silver Copper Lead Zinc 
(troy (troy (metric (metric (metric 
ounces) ounces) tons) tons) tons) 
W W W x mu 
-~ 2,480,000 TOES m" "s 
W W W oa = 
W W W m M 
W W W Ja S 
I M W SR zx 
5135,489 W W E om 


proprietary data. 
1Detail will not add to totals shown because some mines produce more than one class of material. 


3SIncludes material that was leached. 
*Includes data indicated by symbol W. 


Table 6.—Utah: Mine production (recoverable) of gold, silver, copper, lead, and zinc 


in 1985, by type of material processed 


m e to eve ACORDE compeny Proprietary or 


!Includes data indicated by symbol 


and facilitate mining Kennecott's North 
Ore Shoot contiguous with the Carr Fork 
deposit. Ore reserves were estimated at 100 
million short tons averaging 1.8796 copper, 
0.02796 molybdenum, and 0.27 troy ounce of 
silver per ton.* The Carr Fork mill operated 
only sporadically and was sold later in the 
year to Ok Tedi Mining Ltd. for use in its 
Papua New Guinea, gold-copper operation. 
The only other copper producer in the 
State was the Trixie Mine of Sunshine 
Mining Co., in the East Tintic mining dis- 
trict, Utah County, near Eureka. Sun- 
shine’s Trixie gold-silver-copper ore was 
Shipped to Kennecott's Garfield smelter for 
use as flux. After the Garfield smelter was 
closed, Trixie concentrates were shipped to 
ASARCO Incorporated in El Paso, TX, until 
the East Tintic operations were temporarily 
suspended on September 1 because of low 
metal prices and because the State ordered 
modification of the Burgin mill tailings 
pond. Fifty of sixty workers at Sunshine's 


and method of recovery 


(troy (troy i (metric (metric 

ounces) ounces) tons) tons) tons) 
W 2,480,000 ae bas "E 
W W W 2 on 
W W W ET S 
-— Z= w = = 
W W W sies rp 

1185,489 W W EM zu 


Eureka Div. were laid off at the Trixie Mine 
and Burgin mill. Development work at the 
Burgin Mine continued throughout the 


year. 

Gallium and Germanium.—St. George 
Mining Co., a subsidiary of Musto Explora- 
tions Ltd., Vancouver, Canada, continued to 
develop the old Apex copper-silver-zinc 
property for gallium and germanium. Situ- 
ated west of St. George in the Tutsagubet 
mining district near the southern end of the 
Beaver Dam Mountains, the property con- 
sisted of 22 patented and 9 unpatented 
mineral claims and 2 leased claims. Mineral 
occurrence associated with the Apex vein is 
in the form of an i chimney of 
leached, residual iron oxide in dolomite and 
limestone. Musto planned to invest more 
than $12 million to complete the develop- 
ment of the mine and to construct a process- 
ing plant. 

Using stockpiled ore from the previous 
operation, the partial operation of the hy- 
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drometallurgical processing plant com- 
menced October 27; however, some difficul- 
ties were experienced in starting up the 
gallium refinery. At yearend, the germa- 
nium refinery was still being constructed.’ 

Production at the Apex Mine reportedly 
began in December. The prior owners re- 
moved most of the copper ore, leaving 
behind the iron minerals goethite, hema- 
tite, and limonite that contained as much as 
0.5%, 0.7%, and 0.5% germanium, respec- 
tively. As much as 0.7% gallium was con- 
centrated in jarosite and 0.2% in limonite.* 

Gold.—When Kennecott's Utah Copper 
Div. closed its Bingham Canyon Mine, by- 
product gold recovery ceased and effected a 
sharp decline in quantity and value of the 
metal. The drop in the average price of gold 
from $360.66 per troy ounce in 1984 to 
$317.66 in 1985 also contributed to the 
decreased value of gold output. Gold produc- 
ers, in descending order of output, included 
the Mercur gold mine of Barrick Mercur 
Gold Mines Inc. a subsidiary of Barrick 
Resources Corp. of Toronto, Canada; the 
Trixie Mine of Sunshine; and the Bingham 
Canyon Mine of Kennecott. Bingham rank- 
ed fourth among the 25 leading gold-pro- 
ducing mines in the United States in 1984; 
however, after the operation was closed in 
March 1985, the Mercur Mine became the 
principal producer in the State and was 
ranked eighth in the Nation. Nationally, 
the Trixie Mine ranked 24th. 

On June 28, Barrick Resources purchased 
the Getty Gold Mine Co. Mercur operation 
from Texaco Inc. Situated in the Camp 
Floyd (Mercur) mining district, Tooele 
County, 25 miles southeast of Tooele, the 
Mercur gold properties acquired by Texaco 
in its takeover of Getty Oil Co. in 1984 were 
resold, partly to reduce debt and partly to 
dispose of Getty's assets that did not fit into 
Texaco's business plans. Beginning in July 
1985, a pilot heap-leaching operation was 
constructed to add 15,000 ounces of gold per 
year with two leach pads built to hold a 
total of 300,000 short tons of low-grade ore. 
The mill capacity was also raised from 3,000 
to 4,000 tons per day. Both improvements 
were expected to increase gold output from 
80,000 to 105,000 ounces per year. Produc- 
tion costs were reported to be about $200 
per ounce of gold. 

Iron and Steel.—Utah iron ore produc- 
tion from the Iron Springs mining district 
near Cedar City ceased in 1982, and ship- 
ments from the remaining stockpiled ore to 
the USS Geneva Works were concluded in 
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1983. Reportedly, small quantities of iron 
ore were shipped to cement plants in 1984 
and 1985. 

In 1985, pig iron shipped by the Geneva 
Works near Provo decreased about 3% in 
quantity and value; iron and steel slag sold 
and used decreased 56% in quantity and 
more than 40% in value. 

The future of the Geneva Works was 
placed in doubt when, in December, USS 
and Pohang Iron and Steel Co. Ltd. (Posco) 
of the Republic of Korea announced a 50-50 
joint venture to own, operate, and modern- 
ize the USS steel plant in Pittsburg, CA. 
Over the next 4 years, $300 million will be 
invested in expanding the operation for the 
more efficient production of cold-rolled 
sheets, galvanized sheets, tinplate, and tin- 
free steel, and for marketing the high- 
quality sheet and tin products throughout 
the Western United States. As it had since 
the end of World War II, the Geneva Works 
was expected to continue supplying the 
California plant with about 70% of its hot- 
rolled steel until October 1989. At that time, 
Federal import restrictions will expire, Pos- 
co will become the Pittsburg plant’s pri- 
mary source for semifinished coil, and the 
disposition of the Geneva Works will be 
decided. Constructed between 1942 and 
1944, the Utah plant, in 1985, needed an 
estimated $1 billion modernization program 
that would include a new melt shop to 
replace outmoded open-hearth furnaces, an 
updated strip mill, and a continuous caster. 

USS continued to supply the Geneva 
Works with taconite iron ore from its mines 
in Minnesota, a program that began when 
its Atlantic City, WY, iron mine was sold in 
1983. As part of the divestment of other 
western raw material sources for the Gene- 
va Works, the company sold its Somerset 
Mine and coal reserves in Colorado and its 
coal preparation plant at Wellington, UT, to 
Kaiser Coal Corp. in December 1985. 

In the past 4 years, employment at the 
USS Utah operations dropped from 5,200 
workers to 2,500. Productivity, however, 
increased dramatically with labor force re- 
quirements at its Geneva-Pittsburg combin- 
ed operation declining from 9.2 hours per 
long ton of steel to 4.6 hours; 3,300 were 
employed at these operations.* 

Nucor Steel Co., a division of Nucor Corp., 
operated its 400,000-ton-per-year steel mini- 
mill at Plymouth, Box Elder County. Prod- 
ucts manufactured included angles, chan- 
nels, coiled rounds, flats, reinforcing bars, 
and rounds. Nucor’s Vulcraft Div. at Brig- 
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ham City used steel products from the 
Plymouth operation for manufacturing 
joists and joist girders. Depressed conditions 
of the mining industry slowed production of 
steel grinding balls at the Nucor Grinding 
Ball Div. near Brigham City. 

Operations at Plymouth rose to full ca- 
pacity by midyear, reflecting the restric- 
tions imposed on foreign preducers shipping 
to Nucor’s marketing area on the west 
coast. Since its construction in 1981, the 
plant operated at 75% of capacity; however, 
with the increase over 1984’s output, the 
company was forced to purchase scrap be- 
yond its normal intermountain supply zone 
and adjust prices upward to meet additional 
freight charges. 

Magnesium.—Magnesium metal produc- 
tion declined in quantity and value. AMAX 
Magnesium Corp., a subsidiary of AMAX 
Inc., operated the Nation’s second largest 
magnesium plant on the south arm of Great 
Salt Lake at Rowley, Tooele County. Magne- 
sium was recovered from lake brines con- 
centrated in 40,000 acres of solar evapora- 
tion ponds, processed into magnesium chlo- 
ride, and electrolytically separated into 
magnesium metal; chlorine and sodium 
chloride were produced as byproducts. Ac- 
cording to the AMAX 1985 10K Annual 
Report, heavy precipitation diluting lake 
brines reduced magnesium metal produc- 
tion to approximately 31,500 short tons in 
1985, compared with 35,000 tons in 1984. 
During the year, the company contracted 
with Kaiser Aluminum & Chemical Corp.’s 
potash operation at Wendover to supply 
brine. 

The United Steelworkers of America, 
representing a majority of workers at the 
Rowley magnesium plant, accepted a new 3- 
year labor contract that provided for no 
wage change for the first and second year, a 
25-cent-per-hour increase for the third year, 
a change in medical benefits, and a cut in 
sick pay. After the agreement was renewed 
on March 19, new hires received $1 per hour 
less than other workers. 

AMAX marketed the lightweight, high- 
strength metal throughout the world; ap- 
proximately 25% of 1985 sales were exports. 
Between 8 million and 10 million pounds of 
magnesium was supplied to the diecasting 
automotive parts industry.’ 

Molybdenum.—Shutdown of Kennecott's 
Utah Copper Div.'s Bingham Canyon Mine, 
the only molybdenum producer in the State, 
drastically reduced production and ship- 
ments of molybdenum concentrate. A by- 
product of copper production, the year's 
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quantity of molybdenum recovered dropped 
83% as the company's copper output was 
cut, beginning March 31, 1985. The average 
price of molybdic oxide fell to $3.33, $0.23 
less than the average price in 1984. 

Silver.—Silver output tumbled in quanti- 
ty and in value as the average price of the 
metal fell from $8.14 per troy ounce in 1984 
to $6.14 in 1985 and byproduct silver from 
copper production was greatly reduced. The 
principal producer in the State was Hecla 
Mining Co.'s Escalante Mine, Iron County; 
followed by Kennecott's Bingham Canyon 
Mine, Salt Lake County; and Sunshine's 
Trixie Mine, Utah County. | 

The Escalante Mine, the sixth ranked 
silver mine in the Nation, lies 42 miles west 
of Cedar City, Iron County. With more than 
30% of Hecla's silver production, according 
to the company's 1985 annual report, the 
operation recoverod 2,438,978 ounces of sil- 
ver in 1985, compared with 2,235,781 in 
1984. The average ore grade was 10.15 
ounces per short ton, 6.8% above that of 
1984. Despite an 8% reduction in Esca- 
lante's work force, ore production increased 
from 286,554 tons in 1984 to 296,946 tons in 
1985 and mill recoveries improved. Addi- 
tional ore was developed on the southerly 
extension of the vein, and core 
indicated another vein may extend north of 
the mine boundaries. As of December 31, 
1985, reserves were estimated at 1,689,000 
tons of ore with 9.7 ounces of silver per ton, 
compared with 1,528,000 with 9.1 ounces per 
ton in 1984. 

With the closing of the Bingham Canyon 
Mine in 1985, Kennecott's Utah Copper Div. 
dropped out of the 25 leading silver produc- 
ers in the United States; in 1984, the mine 
ranked ninth, even though production had 
been reduced one-third. 

Barrick Mercur Gold Mines recovered 
silver as a byproduct of gold production at 
Mercur. 

Vanadium-Uranium.—Because of the 
continuing depressed prices for U,O, and 
increased imports of natural and enriched 
uranium, vanadium production from ura- 
niferous sandstone ores of the Colorado 
Plateau ceased. The Engineering and Min- 
ing Journal average price for domestic 9896 
fused vanadium pentoxide (V4O;) was $3.35 
to $3.65 per pound, a price held since May 
1981. Nuexco's Exchange Value prices for 
UO, in concentrates, down from a $24 per 
pound level in 1983, ranged from a low of 
$14.25 per pound to $17.00 per pound at 
yearend.’° 

Two companies processed uranium ores 
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in the State; Umetco Minerals Corp. and 
Energy Fuels Nuclear Inc. joint venture, 6 
miles south of Blanding, and Rio Algom 
Ltd., near La Sal, recovered uranium, but 
no coproduct vanadium. Atlas Corp.’s 
uranium-vanadium mines and mill near 
Moab remained on standby. 

The joint venture of Umetco (70%) and 
Energy Fuels (80%), on standby since Janu- 
ary 1983, resumed operations on October 1, 
and by October 31, had reached 1,500 short 
tons per day of its 2,000-ton-per-day rated 
capacity. The company's White Mesa mill 
toll processed a small amount of stockpiled 
ore from independent producers on the 
Colorado Plateau, and high-grade uranium 
ore from Energy Fuels' Arizona Strip prop- 
erties. Between October 1985 and January 
1987, Umetco expected to recover 5.7 mil- 
lion pounds of uranium and 2.5 million 
pounds of vanadium from 638,000 tons of 
ore. About 103 workers were employed at 
the Blanding mill. 

According to its annual report for the 
fiscal year ending June 30, 1985, Atlas made 
one sale of 135,000 pounds of U. O. and 
completely exhausted its V4,O, inventory 
with the sale of 1,028,000 pounds of the 
product. The company's Pandora, Rim Co- 
lumbus, and Velvet Mines and Moab mill 
were maintained so they could be reactivat- 
ed within 6 to 8 weeks should the market 
improve. Feasibility and economic studies 
on the Farley uranium and vanadium de- 
posit and plans to build a processing plant 
near Ticaboo, Garfield County, were com- 
pleted; however, further action depended on 
better U, O, prices and markets. 

On July 2, Argee Corp, Denver, CO, 
commenced removing radioactive tailings 
from the 125-acre site of the old Vitro 
Chemical Co. uranium-vanadium plant in 
the Salt Lake City metropolitan area. Two 
years wil be required to transport the 
approximately 3.2 million tons of tailings to 
the Clive repository site 35 miles west of 
Grantsville. The Union Pacific and the 
Denver & Rio Grande Railroads carried the 
chemically stabilized and monitored ship- 
ments. At the 100-acre Tooele County site, 
tailings were dumped into trenches, covered 
with 6 feet of radon barrier, and topped 
with 2 feet of riprap; the Salt Lake site was 
expected to be used for a refuse-burning 
system and wastewater treatment plant. 
The U.S. Department of Energy contributed 
90% and the State 10% of the funds for the 
$42 million project. 

Early in February, the families of 24 
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miners who contracted cancer after work- 
ing in central Utah uranium mines were 
awarded more than $1.19 million in partial 
settlement of a lawsuit against Foote Min- 
eral Co. of Exton, PA. The miners worked 
at Vanadium Corp. of America's (VCA) 
operations near Marysvale, Piute County, 
from 1949 to 1968; VCA was merged into 
Foote Mineral in 1967. A U.S. District Court 
judge, on July 1, ruled the Federal Govern- 
ment was immune from the negligence 
claims of the Marysvale miners. Plaintiffs 
held the Federal Government had inspected 
the mines and had failed to warn the 
miners of the observed high levels of radon- 
222 gas and its radioactive daughter prod- 
ucts in the poorly ventilated uranium 
mines. 

Zirconium.— Western Zirconium Inc. con- 
tinued producing primary zirconium sponge 
and coproduct hafnium sponge and convert- 
ed the zirconium sponge to ingot. At its 
plant in the Southern Pacific Industrial 
Park, south of Ogden, Weber County, the 
product was produced from zircon concen- 
trates imported from Australia. 
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Asphalt (Native) and Other Bitumens.— 
Gilsonite, a solidified hydrocarbon found 
only in Utah and Colorado, was mined from 
veins near Bonanza, Uintah County, by 
American Gilsonite Co., a division of Chev- 
ron Resources Co. (a subsidiary of Chevron 
Corp.): Ziegler Chemical and Mineral Corp.; 
and Hydrocarbon Mining Co. (a subeidiary 
of Oberon Oil Inc.). The product was mar- 
keted for automobile body sealer and radia- 
tor paint, inks, oil well-drilling fluids, ce- 
ment for sand molds in foundries, and other 
uses. Because of reduced oil well drilling, 
gilsonite output declined 57%; value, how- 
ever, decreased only 3%. 

Cement.—Finished portland cement out- 
put increased 3%; sales increased more 
than 10.5% in quantity and about 16% in 
value as nonresidential construction reach- 
ed a record high and residential building 
activity, although still depressed, began to 
recover. The average price per short ton of 
portland cement rose about 5% in 1985 
from $53.98 in 1984. A small amount of 
cement was transported by rail, but most 
was trucked in bulk to the consumers. 

Masonry cement output declined slightly; 
however, sales increased 41% in volume 
and 37% in value. Ideal Basic Industries 
Inc. was the only producer. 

Portland cement producers included the 
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Southwestern Portland Cement Co. 550,000- 
n dry- process 
plant at Leamington, Millard County; the 


Ideal Basic Industries, 350, 000-ton- per- year, 
wet- process plant at Devils Slide, Morgan 
County; and the Lone Star Industries Inc., 
420,000-ton-per-year, wet-process plant at 
Salt Lake City. 

An experimental precast seawall was 
erected along a 1,200-foot stretch of Inter- 
state 80 on Great Salt Lake near Black 
Rock, 20 miles west of Salt Lake City. 
Seventy-six precast concrete slabs, 8 feet 
high and 16 feet long, and concrete rods for 
support were constructed in southwestern 
Utah at Elsinore, Sevier County; all but two 
panels were coated with a new polymer to 
reduce eresion. The State's $9 million con- 
tract provided for elevating the highway 
and laying the dike to prevent Great Salt 
Lake from flooding the interstate. 

Clays.—Clay and shale output, including 
bentonite, common clay, and fire clay, in- 
creased in quantity and value; the average 
unit value increased marginally from $7.14 
in 1984 to $7.55 in 1985. 

Producers of common clay included Ce- 
darstrom Calcite & Clay, Interpace Corp., 
Redmond Clay and Salt Co., Southwestern 
Portland Cement, and Utelite Corp. 

Swelling bentonite was mined by Red- 
mond Clay and Salt and by Western Clay 
Co. at Redmond, Sevier County. R. D. Wad- 
ley Clay Co. mined fire clay at its Wadley 
pit, Utah County. 

The common clays were used mainly for 
manufacturing face brick and lightweight 
aggregate, followed by portland cement and 
animal feed. The expanded aggregate was 
used largely in structural concrete and 
block. Swelling bentonite was used for adhe- 
sives, animal feed, drilling mud, and water- 
proof sealant. Fire clay was used for found- 


ry purposes. 
Graphite  (Synthetic).—Hercules Inc., 
Aerospace Div., continued producing syn- 
thetic graphite at its Bacchus Works near 
Salt Lake City. Synthetic graphite high- 
modulus fibers were manufactured for use 
in place of metals in aerospace equipment, 
leg braces, tennis rackets, and other pur- 
poses where weight was an important fac- 
tor. Synthetic graphite output increased 
about 24% in quantity and nearly 33% in 
value. | 
= Gypsum.—Crude gypsum production in- 
creased nearly 49% in quantity and nearly 
5196 in value, and output of calcined gyp- 
sum used for wallboard rose about 1296 in 
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quantity and more than 32% in value. 
Georgia-Pacific Corp. and United States 
Gypsum Corp. (a subsidiary of USG Corp.) 
continued as the principal producers of 
crude and calcined gypsum. Gypsum was 
mined 9 and 7 miles northeast of the compa- 
nies’ crushing and processing facilities, re- 
spectively, at Sigurd, Sevier County. 

Crude gypsum was also open pit mined by 
Thomas Peck & Sons Inc. at the mouth of 
Salt Creek Canyon, east of Nephi, Juab 
County. The State Air Conservation Com- 
mittee temporarily shut down the mine 
because of excessive dust. The operation 
supplied gypsum for cement plants in Juab 
and Salt Lake Counties and to a plant at 
Inkom, ID. 

Lime.—Quicklime production dropped 
substantially in quantity and value when 
Kennecott shut down its copper operation. 
Hydrated lime output, however, gained in 
quantity and value. Leading quicklime pro- 
ducers included Continental Lime Inc., a 
subsidiary of Steel Bros. Canada Ltd., 35 
miles south of Delta and 6 miles west of the 
plant at the base of the Cricket Mountains, 
Millard County; Utah Marblehead Lime 
Co., a subsidiary of General Dynamics 
Corp. „ 35 miles northwest of Grantsville, 
Tooele County; Genstar Lime Co., a subsid- 
iary of Genstar Corp., Toronto, Canada, at 
Grantsville, Tooele County; and Kenne- 
cott’s Utah Copper Div. Genstar continued 
as the sole producer of hydrated lime. 

Magnesium Compounds.—Magnesium 
compounds output increased 82% in quanti- 
ty and 13% in value. Great Salt Lake 
Minerals & Chemicals Corp. obtained mag- 
nesium chloride and other products from 
the brines of Great Salt Lake west of Ogden, 
Weber County. Magnesium chloride in bit- 
terns, the final product from the solar 
evaporation of lake brines, was used pri- 
marily as a dust suppressant for roads in 
industrial areas and in the sugar beet proc- 
essing industry. Kaiser recovered magne- 
sium compounds and other products from 
subsurface brines of the Bonneville Salt 
Flats on the western edge of the Great Salt 
Lake Desert, near Wendover, Tooele Coun- 
ty. AMAX contracted to buy brine from 
Kaiser when a shortage at its plant prevent- 
ed AMAX from operating at capacity. Great 
Salt Lake Minerals had a rated production 
capacity of 100,000 short tons of MgO equiv- 
alent; Kaiser, a capacity of 50,000 short 
tons. 

Perlite (Expanded).—Perlite was shipped 
in from out of State for expansion at the 
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Pax Co. plant in Salt Lake County and at 
the Georgia-Pacific plant at Sigurd. Produc- 
tion of the treated product increased 1896 in 
quantity and about 696 in value. 

Phosphate Rock.—Chevron Resources 
continued as the only phosphate rock pro- 
ducer in the State and mined phosphate 
rock from the Upper Permian age Park City 
Formation 12 miles north of Vernal, Uintah 
County. 

Marketable phosphate rock production 
declined about 12% in quantity and 15% in 
value in 1985, whereas the combined output 
from Idaho, Montana, and Utah, preducing 
T d 995 of the Nation's phosphate, fell 
18%. 

Chevron’s $250 million phosphate fertiliz- 
er complex under construction in Wyoming 
and Utah neared completion. Included was 
a $70 million modernization and expansion 
project of the mine and beneficiation plant 
at Vernal, UT, and a 94-mile pipeline (long- 
est in the world) to carry the phosphate 
rock slurry to a new ammonium phosphate 
fertilizer plant in Rock Springs, WY. At the 
Vernal operation, the preduction capacity 
was to be raised from about 
800,000 short tons to 1.3 million tons per 
year by increasing the portable in-pit crush- 
ing capacity from 500 tons to 1,500 tons per 
hour, upgrading the mill equipment, install- 
ing a semiautogenous mill, and other im- 
provements. The 125 workers employed in 
the Brush Creek area in 1985 will be in- 
creased to 180 when the expansion is com- 
pleted. 

Chevron will continue shipping phos- 
phate concentrates to its Garfield plant 
near Magna for conversion to ammonium 
phosphate and superphosphoric acid until 
1986, when the Rock Springs facility will 
come on-stream and the Garfield plant will 
close. Annual capacity of the 30-year-old 
Garfield plant was 200,000 tons of phos- 
phate concentrate. Reduced industrial de- 
mand and a recession in the agricultural 
industry prompted Chevron to scale down 
the size of the Rock Springs plant from an 
annual capacity of 400,000 tons of ammo- 
nium phosphate to 200,000 tons." 

Potash.—Nationally, Utah ranked second 
in potash production, behind New Mexico 
and followed by California. Production in 
Utah increased 22%, but declined in the 
other two States. Utah sales, however, 
plummeted 42% in quantity and 61% in 


value (K,O equivalent) because of depressed 


fertilizer markets and low prices. The in- 
crease in output was partly attributed to 
resumed production at one operation and a 
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change in the harvest schedule of another. 

Two companies, Texasgulf Chemicals Co. 
of Texasgulf Inc. and Kaiser Chemicals of 
Kaiser Aluminum & Chemical, recovered 
potassium salts in the State. Texasgulf, a 
subsidiary of Société Nationale Elf Aqui- 
taine (a 67% French Government-controlled 
oil company), continued recovering potassi- 
um salts at its Cane Creek operation near 
Moab, Grand County. Pennsylvanian age 
evaporites were solution mined with geo- 
thermal heat used to dissolve the potash at 
a depth of over 2,700 feet. Brines were 
evaporated on 400 acres of solar ponds, and 
salts harvested and processed by flotation to 
recover potassium salts and byproduct salt. 

According to the Elf Aquitaine Inc. 1985 
annual report, potash production was 
163,000 short tons in 1985, up almost 15% 
from that of 1984. The increased output was 
attributed to deferring the harvest of some 
1984 potash from the solar ponds until 1985. 
Sales in North America, however, declined, 
and the work force at Moab was reduced 
18% because of low fertilizer demands. 

The Kaiser solar evaporation operation 
near Wendover covered about 87,816 acres 
from which, in normal times, natural brines 
were collected in 140 miles of ditches on the 
Bonneville Salt Flats of the Great Salt Lake 
Desert. The brines were concentrated in a 
primary 8,000-acre evaporation pond. Potas- 
sium salts were processed through a flota- 
tion concentrator to separate the halite 
(sodium chloride) and sylvite (potassium 
chloride). Kaiser resumed production in 
1985 after being idle most of 1984 because of 
excessive precipitation and flooding in the 
area. 

Great Salt Lake Minerals normally re- 
covered potassium sulfate (also called sul- 
fate of potash), salt, sodium sulfate, and 
magnesium chloride from the concentrated 
brines of Great Salt Lake. The brines were 
pumped from the north arm of the lake to 
19,500 acres of solar evaporation ponds on 
Bear Lake Bay west of Ogden at Little 
Mountain, Weber County. Production proc- 
esses included selective crystallization and 
deposition of salts on solar evaporation 
ponds. Salts were then harvested and the 
products either sold in a crude state or 
processed into finished commodities at 
nearby plants. 

On May 5, 1984, nearly 85% of its solar 
evaporation ponds were flooded when the 
outer dike of the system was breached, 
resulting in severe damage to dikes, pond 
floors, bridges, pump stations, and other 
structures. Diluted brine solutions were un- 
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suitable for producing potassium sulfate. 
Before the flooding of its ponds, the firm 
was the largest producer of potassium sul- 
fate, a specialty fertilizer, in the United 
States. In mid-1985, rebuilding of the pond 
floors commenced; however, it was expected 
to take several years before full production 
of potassium sulfate could be resumed. Out- 
put of the product remained at zero. By 
yearend, repair of the pond system was 9096 
complete, with the total cost since the 
breach reaching $11 million; $4.6 million 
was spent in 1985. The insurance company 
advanced Great Salt Lake Minerals $22.8 
million for restoring production and busi- 
ness interruption by December 31, 1985. 
From 1988 to 1985, $19.4 million was spent 
protecting the pond system. High levels of 
Great Salt Lake delayed the company's 
program to expand the solar evaporation 
ponds to 34,000 acres. 


Climax Chemical Co. at Grantsville, 


Tooele County, converted from manufactur- 
ing sodium sulfate to manufacturing potas- 
sium sulfate. In 1985, 8,000 tons of K. O 
equivalent potassium sulfate was produced. 

Salt.—Solar salt was produced in Grand 
County by Texasgulf; in Salt Lake County 
by Morton Salt Co., a division of Morton- 
Thiokol Inc.; in Tooele County by American 
Salt Co., a subsidiary of General Host Corp.; 
and in Weber County by Great Salt Lake 
Minerals. In Grand County, Moab Brine 
Co., a subsidiary of La Sal Oil Co., recovered 
salt from brine; and in Sevier County, 
Redmond Clay and Salt obtained rock salt 
at the American Orsa open pit salt mine at 
Redmond. Salt sales increased about 5% in 
quantity; however, its value nearly stabiliz- 
ed with a posted 0.6% decline. 

As shown in its 10K Annual Report, 
Great Salt Lake Minerals produced 260,000 
short tons of processed salt and 244,000 tons 
of wet common salt. The plant has an an- 
nual capacity of 400,000 tons of kiln-dried 
salt, which was partly used for water soften- 
ing and chemical processing. 

Lakepoint Salt Co., purchased from Dom- 
tar Industries Inc. by AMAX, was placed 
into a new subsidiary, Sol-Aire Salt & 
Chemical Co. formed to market AMAX 
Magnesium's byproduct salt. Situated 20 
miles east of the AMAX plant at Rowley, 
Lakepoint's salt recovery ponds were flood- 
ed by heavy precipitation and the rising 
waters of Great Salt Lake. 

Sand and Gravel.—Construction.—Con- 
struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
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even-numbered years only; the 1985 chapter 
contains only estimates. Data for odd- 
numbered years are based on annual com- 
pany estimates made before yearend. 

Construction sand and gravel producers 
continued to face controversy from local 
residents in the vicinity of proposed or 
operating pits. The presence of dust, noise, 
trucks, and the close proximity to homes 
caused great concern. 

The product decreased in quantity, but 
increased in value. 

Industrial.—The U.S. Bureau of Mines 
surveys industrial sand production every 
year. Utah’s only producer, Salt Lake Val- 
ley Sand & Gravel Co., Salt Lake County, 
marketed the commodity for molding and 
core and for sandblasting. 

Sodium Sulfate.—Sodium sulfate produc- 
tion and value in the State plummeted. 
Although Great Salt Lake Minerals recov- 
ered sodium sulfate from Great Salt Lake 
brines at its operation west of Ogden in 
1984, the May 1984 dike breach completely 
interrupted production in 1985. The product 
was sold from stocks for use in detergent, 
glass industries, and paper. 

At its Grantsville, Tooele County, plant, 
Climax Chemical’s modification to produce 
potassium sulfate instead of sodium sulfate 
resulted in a loss of 135,000 short tons of 
sodium sulfate annual capacity. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; the 1984 chapter gave estimates. 
Data for even-numbered years are based on 
annual company estimates made before 
yearend. 

Crushed.—Crushed stone production de- 
clined in quantity and value partly because 
of the drop in residential construction, the 
slowdown in steel manufacturing, and the 
shutdown of the copper industry in the 
State. Crushed stone use continued for re- 
pairing flood-damaged roads and for raising 
and strengthening dikes protecting the rail- 
roads and highways on the shores of Great 
Salt Lake. In 1985, crushed limestone and 
dolomite production reached 4,363,850 short 
tons valued at $13,389,186; crushed sand- 
stone and quartzite, 196,611 short tons val- 
ued at $475,836; volcanic cinder and scoria, 
96,107 short tons valued at $313,795; and 
other stone, 195 short tons valued at $1,560. 
The average unit value of crushed stone 
quarried was $3.05 per ton. Crushed stone 
was produced at 36 quarries in 16 counties; 
the leading county was Box Elder, followed 
by Juab, Tooele, Morgan, Millard, and Salt 
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Lake Counties. 

Listed in descending order of output, the 
following companies quarried limestone: 
Southern Pacific Transportation Co., Box 
Elder County, for riprap and jetty stone; 
Southwestern Portland Cement, Juab Coun- 
ty, for cement; Continental Lime, Millard 
County, for lime manufacture; Ideal Basic 
Industries, Morgan County, for cement; 
Lone Star Industries, Salt Lake and Tooele 
Counties, for cement; USS, Utah County, 
for its steel operation; Gibbons & Reed Co.'s 
Concrete Products Co. and McFarland & 
Hullinger, both in Tooele County, for con- 
crete; and Cedarstrom Calcite, Utah Coun- 
ty, for poultry grit. Utah Marblehead quar- 
ried dolomitic limestone in Tooele County 
for dead-burned dolomite and a refractory 
Stone for metallurgical purposes. Genstar 
Lime, Tooele County, also quarried dolo- 
mite in Tooele County. The U.S. Forest 
Service also quarried limestone in Box El- 
der, Daggett, Duchesne, Garfield, Kane, 
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Millard, Sanpete, Uintah, and Utah Coun- 
ties. Sandstone was quarried by Ideal Basic 
Industries, Morgan County, for cement 
manufacture, while Southwestern Portland 
Cement mined quartzite in Juab County for 
the same purpose. The Cache County Road 
Department crushed sandstone for dense 
road base and unpaved road surfaces. Vol- 
canic rock was quarried by Diversified Mar- 
keting Services Inc., Millard County, for 
lightweight aggregate, and by Lava Prod- 
ucts Inc. for unpaved road surfaces for 
terrazzo and exposed stone. 

Crushed stone and pulverized slag from 
the Garfield smelter were used to raise 
Interstate 80 and the Union Pacific Rail- 
road main line along the south shore of 
Great Salt Lake. The $28 million Union 
Pacific project was in addition to the compa- 
ny’s $90 million program to rehabilitate the 
former Western Pacific Railroad main line 
from northern Utah to the San Francisco 
Bay area. 


Table 7.—Utah: Crushed stone! sold or used by producers in 1985, by use 
(Thousand short tons and thousand dollars) 


Use 


CORTAS aggregate (+1-1/2 inch): 


rap and jetty stone _____________________- 


8588 coarse 
Corbin coarse and fine tes: 
Graded road pene ce sub 


Other coarse and fine 


Other 5 


ate, graded: Railroad ballast - 


includes dolomite, limestone, quartzite, sandstone, volcanic cinder and scoria, and miscellaneous stone. 


*Includes poultry grit and other uses not specified. 


*Includes lime manufacture, flux stone, and sulfur oxide removal. 
*Includes production reported without a breakdown by end use and estimates for nonrespondents. 
5Data do not add to total shown because of independent rounding. 


Dimension.—Star Stone Inc. produced di- 
mension sandstone from its quarry in Box 
Elder County. 

Sulfur (Recovered).—Sulfur recovered 
from the Chevron Oil Co. refinery declined 
in quantity produced and shipped; however, 
value of those shipments increased about 
5%. 

Sulfuric Acid.—Utah continued to rank 
third nationally in the output of byproduct 
sulfuric acid. Recovered as a byproduct of 
copper production, the quantity and value 
of the product plummeted with the shut- 
down of the Utah Copper Div. operation. 


Quantity Value 

SEE ne eee AES erm 642 2,169 
PEE NIME EE 84 106 
Re Ce RUND eet 147 636 
ae ee eee ee eee T 894 1,987 
FE a ea 78 141 
CCC 13 147 
VVV 1,507 5,173 
CCC 776 2,394 
Dee E T A a 513 1,471 
3 E 54.657 14,180 

Vermiculite (Exfoliated).—Intermoun- 


tain Products Inc. produced exfoliated ver- 
miculite at its plant in Salt Lake City; the 
vermiculite was shipped in from out of 
State. The product was marketed for use 
principally as block and loose-fill insulation 
and fireproofing, followed by soil condition- 
ing and concrete and plaster aggregates. 


1State Mineral Officer, Bureau of Mines, Denver, CO. 
3Foot, D. G., Jr., J. D. McKay, and J. L. Huiatt. Column 
Flotation of Chromite and Fluorite Ores. Can. Metall. Q., 
v. A key V 1986, 5. B 15-21. 
G. Foot, Jr., and J. L. Huiatt. Column 
Flotation d 3 Chromite Ore. Min. Metall. Process., 
v. 3, No. 3, Aug. 1986. 
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ee Bimonthly, Boulder, CO, Oct. 81, 


1985 
“Epler, 1 p Ok Tedi Buys Carr For 
Flats Plant. Rocky Mountain Pay Dit. 


p. 9B. 


o. 6, Jan. 1986, 


-Walengs E Southwestern Utah Mine, Plant 


On-Line 
pp. 4A-5A. 


ky Mountain Pay Dirt, No. 77, Feb. 13 


Utah. 


Bernstein, L. R. Geology and mds dida the Apex 


Germanium-Gallium Mine, 
nn Lii d 
TWalenga, K. Mercur Expanding 


Commodity and company 


Asphalt: 
American Gilsonite Co., a 
subsidiary of Chevron 


Be llium: 
"Brush Wellman Ine 


Cement: 

Ideal Basic Industries Inc., 
Cement Div.! 

Portland Cement Co. of 

a division of Lone 

Star Industries Inc. 

Southwestern Portland 
Cement Co., a subeid- 
iary of Southdown Inc.! ? 


terpace Corp., Structural 
Div. 


Interstate Brick Co., 
baidiarv of 


cious Metals Group.* 


ypsum: 
Georgia-Pacific Cord 


United States G oo” a 
subsidiary of 
Iron and steel: 


United States Steel Corp.! 


Lime: 
Continental Lime Inc., 
a subsidiary of Bros. 


Canada Ltd. 
Genstar Lime Co., LR 
5 
Gelassen co, 
of General 


See footnotes at end of table. 


Gold Production With 


Leaching Facilities. Rocky Mountain Pay Dirt, No. 78, Oct. 
1985, p. 20A. 
„G., and S. Y. Kim. Geneva in the Utah 

Economy; Retrospect and Prospect. UT Econ. Bus. Rev., 
v. 45, No. 12, Dec. 1985, pp. 1-21. 

American Metal Market. Aug. 8, 1986, p. 5. 

10White, G., Jr. Uranium Uncertainties Abound. Eng. 
and Min. J., v. 187, No. 8, Mar. 1986, pp. 64-65. 

11Walenga, K. Chevron’s $250 Million Fertilizer Praject 
ls Well Along Rocky Mountain Pay Dirt, No. 78, Mar. 
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Table 8.—Principal producers 
Address Type of activity County 

Kennecott Bldg., Suite 1160 Underground mines and plant Uintah. 
Salt Lake City, UT 84188 
67 West 2950 South Open pit mines and plant Juab and 
Salt Lake City, UT 84115 i 
Box 8789 Quarries and plant Morgan. 
Denver, CO 80201 à 
Box 90765 3 A Salt Lake and 
Houston, TX 77290 Tooele. 
Box 21158 / ·˙ A Millard. 
Salt Lake City, UT 84121 
186 West Harrisville Rd. Open pit mines and plant Utah. 
Box 447 
Ogden, UT 84402 

80 South 5200 West EIERE." EES EEE AET E Box Elder, 
West Jordan, UT 84084 Tooele, 
Box 387 Open pit mine and plant Summit. 
Coalville, UT 84017 
Box 1067 Open pit mines Sevier. 
Aurora, UT 84620 
1 Aere 8900 South Open pit mine, mills, smelter, Salt Lake. 

x 
Salt Lake City, UT 84106 
Box 838 Open pit m mill, carbon- Tooele. 
Tooele, UT 84074 in-pulp plan 
815 Park Blvd., No. 100 Underground mines and mill Utah. 
Boise, ID 88712 
Box 80 Open pit mine and plant Sevier. 
Sigurd, UT 84657 " d 
Box 120 d ec ee Do. 
Sigurd, UT 84657 
Geneva Works Steel plant Iron. 
Box 510 
Provo, UT 84603 
rua v 400 South Quarry and plant Millard. 
iei x City, UT 84101 

x it mine and plant Tooele. 
Grantsville, UT 84029 ren pa s 
Box 596 )J) TREE ISI INNER PIRE RE Do 
Grantsville, UT 84029 
288 North 2200 West Plant and solar evaporation Do. 
Salt Lake City, UT 84116 ponds. 
Manila Star Route Open pit mine and plant Uintah. 
Vernal, UT 84078 
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Table 8.— Principal producers —Continued 


Commodity and company Address Type of activity County 
Potassium salts: 
Great Salt Lake Minerals & 765 North 10500 West Plant, concentrator, solar evap- Weber. 
Chemicals Corp., a division Little Mountain oration ponds. 
of Gulf Resources & Chem- Box 1190 
icals Corp.) Ogden, UT 84402 
Kaiser Aluminum & Chemi- Box 580 77777 e es Tooele. 
in Corp., Bonneville Ltd. Wendover, UT 84083 
v. 
Texasgulf Inc., a subsidiary Box 1208 Solution mine, solar evapora- Grand. 
of Société Nationale Elf Moab, UT 84532 tion pond, concentrator, 
" Aquitaine.“ plant. 
American Salt Co Box 477 Plant_--------------- Tooele. 
Grantsville, UT 84029 
Morton Salt Co., a division of A.M.F. Box 22054 NE. ² AAA ERES Salt Lake. 
Morton-Thiokol Inc. Salt Lake City, UT 84122 
Sand and gravel: 
Construction: 
Concrete Products Co., a 41 West Central Ave. Pits and plant Davis, 
division of Gibbons & Box 7856 Salt Lake, 
Reed Co.? Murray, UT 84107 Summit, 
Utah, 
Weber. 
Peter Kiewit and Sons 870 West 5900 South ecc M cei ( eye eee jer. 
Co. Box 7780 
M , UT 84107 
Monroc Ine 1780 North Beck St. 0 ĩ⅛· A a Salt Lake. 
Salt Lake City, UT 84110 
Jack B. Parson Con- Box 3429 Pits and plante Box Elder, 
struction Co. Ogden, UT 84409 h 
Davis, 
Industrial: 
Salt Lake Valley Sand & 800 North 1550 West „C 000 Salt Lake. 
80 Gravel Co. Orem, UT 84057 
ver: 
Hecla Co., Box 308 an mine, mill, Iron. 
Escalante Unit. Enterprise, UT 84725 plant. 
e: 
Diversified Marketing Box 1181 Quarry and plant Millard. 
Services Inc. Fillmore, UT 84631 
Lava Products Inc... 94 West Tabernacle FFC Washington. 
St. George, UT 84770 
McFarland & Hullinger Box 238 33 ³ĩV ea ee Tooele. 
Tooele, UT 84074 
Southern Pacific Trans- One Market Place „00 M nS eR Box Elder 
portation Co. San Francisco, CA 94105 
ension: 
Star Stone Ine Box 211 MENO NOBIT MCN Do. 
Oakley, ID 83346 
X Atlas Co Atlas Minerals Box 1207 Unde d mi d mill Emery 
rp., e nderground mines an = i 
Div. Moab, UT 84532 Grand, 
En Fuels Nuclear In Box 787 Unde d mi — ce 
ergy c- nderground mines, ore- ` 
Blanding, UT 84511 buying station, research 
laboratory. San Juan. 
Umetco Minerals Corp., a Box 1029 Underground mines and mill Grand and 
subsidiary of Union Car- Grand Junction, CO 81501 San Juan. 
bide Corp 
lAlso stone. 


3A]so clays. 
3A]so gold, lime, molybdenum, rhenium, selenium, and silver. 
Also silver. 


f, Also magnesium compounds, salt, and sodium sulfate. 


Also magnesium com 
Also salt. 
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The Mineral Industry of 
Vermont 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Office of the State Geologist, 
Agency of Environmental Conservation, for collecting information on all nonfuel 


minerals. 


By L. J. Prosser, Jr., i and Charles A. Ratté? 


The value of nonfuel mineral production 
in Vermont increased by about $5 million to 
about $50 million in 1985. An increase in 
demand resulted in higher unit prices for 
dimension stone products and in a nearly $6 


million gain in value for that commodity. 
Nationally, Vermont ranked third in di- 
mension stone production, but first in value 
of production. 


Table 1.—Nonfuel mineral production in Vermont! 


1984 1985 
Mineral : Value : Value 
Quantity (thousands) — Quantity (thousands) 
Send and gravel (construction ) thousand short tona__ 3,802 $8,071 e2 700 *$1,000 
tone: 

Crushég eot m truces zt do... $1,800 e7 000 1,689 7,468 
Dimenndoe nass do_ _ __ “116 €20,462 116 26,846 
Combined eal of talc and other industrial minerals XX 9,565 XX 9,040 
Total — re a K rhet i 2 XX 45,098 XX 49,854 


*Estimated. XX Not applicable. 


1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
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Table 2.—Nonfuel minerals produced in 
Vermont in 1984, by county! 


Minerals produced in order of 
County value 
panon 5 vn ano gravel (construction). 
nnington. — _ — —— . 
Caledonia Do. 
Chittenden Do. 
F Do. 
tc oe Do. 
Lamoille x 
Orleans Asbestos, sand and gravel (con- 
struction). 
Rutland ------—-—- Sand and gravel (construction). 
ashington — Do. 
Windham- ......- Talc, sand and gravel (con- 
struction). 
Undistributed? . _ _ _ — Stone (dimension and crushed), 
gem stones. 


IN D producion of nonfuel mineral commodities was 
port for counties not listed. 
ta not available by county for minerals listed. 


Table 3.—Indicators of Vermont business activity 


1983" 1984 1985” 
Employment and labor force, annual average: 
Popula üulation —— D a pa ee ea thousands 525 530 535 
Total civilian labor forct-een— „ „„ do... 265 269 277 
Une miu a ee a aries eee percent 6.9 5.2 4.8 
Employment (nonagricultural): 
inh f . c E E eee thousands 0.6 0.5 0.5 
Manufacturing totalilllllllllXXXXXXMakłk„wæ v do— 47.6 49.0 49.5 
Stone, clay, and glass produe tk. do— 2.1 2.1 2.8 
Chemicals and allied products) do- 8 8 8 
Construction: zl uc ð „pf A . 8 do_ _ __ 10.9 12.2 14.4 
Transportation and public utilities ~ - —- - -- ----- “„ do— 8.7 9.2 9.4 
Wholesale and retail trale „ do... 44.1 46.9 50.1 
Finance, insurance, real estate __________________------ do— 8.9 9.3 10.0 
ßJ))%ôöÜö%d :::: do- 49.3 51.3 52.8 
Government and government enterprises do... 36.3 36.5 37.0 
Total nos ee é do— 206.4 214.9 2223.8 
Personal income 
/])))))õõA0ꝙ5⁰ꝛẽõöG!ĩꝰ y . ENTE ENS millions 35,486 984 $6,482 
e ß ß . 310,441 $11,292 $12,117 
Hours and earnings: 
Total average weekly hours, production worker - 40.0 40.6 40.7 
Total 5 hourly earnings, production worker $7.7 $8.0 $8.4 
Earnings by i 
Farm 1nCOMe 2. he Se ee millions $92 $19 
( e yy... ³ ERE RET do... $3,118 $4,146 $4,551 
Mining total. 2c ea debes ee ee 8 $24 $27 $25 
Manufacturing total. — — - —- - - - - ----------------—-—--——— do- --- $1,064 $1,143 $1,224 
Primary metal 5 NEUSS ĩðViud ͤ 0 do— 15 $18 $18 
Stone, clay, and 1 PE E pa ee VV do— 7 $49 216 
Chemicals and allied Laka LPEE EE Stare OY a eyo Ree do... 14 $16 16 
Construction u.s oou ah ee do... $292 $336 $389 
Transportation and mx utilities MEE do... $243 $261 1185 
Wholesale and retail tradeaekkkkkl 444 „ö“ do- 3599 5657 736 
Finance, insurance, el unie a E E a a E a sy hn do... $160 $172 $213 
SePVIOBN i ² T eh E uL m an LUE do— $801 $903 $990 
Government and government enterprises do... $567 $612 $661 
Construction activity: 
Number of private and public residential units authorized? |... 2,881 3,930 4,161 
Value of nonresidential construction?_____________________ millions_ _ $87.3 $143.2 $160.7 
Value of State road contract ward: do____ $30.5 $42.5 $68.5 
Shipments of portland and masonry cement to and within the State* 
thousand short tons 187 149 216 
Nonfuel mineral production value: 
Total crude mineral value - —- — - ----------------------—— millions $42.1 $45.1 $49.9 
Value per capita - n ͥ ⁰˙m A yd 85 $93 


TRevised. 


PPreliminary. 
1Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 


2Data do not add to total shown because of independent 
31983 data based upon 16,000-place sample; 1984 and 1985 data based upon 17,000-place sample. 
*Has no cement producing plants. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 


U.S. Bureau of Mines. 
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Figure 1.—Principal mineral producing localities in Vermont. 
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Exploration Activities.—Newmont Min- 
ing Corp. discontinued an exploration pro- 
gram for copper in the Corinth-Topsham 
area in Orange County. Newmont was also 
interested in precious metals, which are 
often associated with copper deposits, but 
copper was considered the primary ore. 

In southwestern Vermont near Benning- 
ton, Vermont Minerals & Pigments Co., an 
affiliate of the Holland Co. in Massachu- 
setts, temporarily withdrew plans to mine 
kaolin at Bald Mountain. The firm has been 
attempting to receive local approval to oper- 
ate a strip mine and processing plant at the 
site since 1979. 

Legislation and Government Pro- 
grams.—In the 1985 legislative session, two 
bills on ground water that indirectly affect 
the mining- and minerals-related industries 
were passed. Public Act 69 abolished the 
common law doctrine of absolute ownership 


MINERALS YEARBOOK, 1985 


of ground water, and Public Act 53 estab- 
lished four classes of water and authorized 
the Agency of Environmental Conservation 
to develop a ground water management 
program. Traditionally, the mining indus- 
try uses water in both extracting and proc- 
essing mineral commodities. Legislation to 
officially create a Vermont Geological Sur- 
vey died in committee. 

The Office of the State Geologist, Agency 
of Environmental Conservation, continued 
cooperative agreements with the U.S. Bu- 
reau of Mines for the purpose of maintain- 
ing statistical data on mineral production 
and with the U.S. Geological Survey (USGS) 
for geologic mapping and mineral resource 
data. During the year, compilation of data 
for all of the State’s industrial mineral 
resources continued with completion ex- 
pected by yearend 1986. 


REVIEW BY NONFUEL MINERAL COMMODITIES 


INDUSTRIAL MINERALS | 


Asbestos.—The Vermont Asbestos Group 
Inc. (VAG) operated one of three domestic 
asbestos mines at Lowell, Orleans County. 
Shipments dropped by about 21% in 1985 
and since 1983 declined by more than 50%. 
In December, the U.S. Environmental Pro- 
tection Agency (EPA) proposed regulations 
that included phasing out asbestos mining 
and banning asbestos use within 10 years. 
At the same time, EPA proposed an imme- 
diate ban on the manufacture, importation, 
and processing of asbestos construction 
products such as asbestos cement pipes and 
fittings, roofing and flooring felts, vinyl 
asbestos, floor tile, and asbestos clothing. 

In 1985, VAG employed about 100 work- 
ers; in the mid-1970’s, nearly 200 workers 
were employed at the Lowell asbestos oper- 
ations. Continued health-related concerns 
about asbestos products culminating with 
the EPA proposal were expected to eventu- 
ally result in the closing of the Lowell Mine. 
However, because VAG’s sales are primari- 
ly for friction products such as brake lin- 
ings, the firm was expected to be in oper- 
ation in 1986. In addition, about 50% of 
VAG’s shipments was overseas. 

Sand and Gravel.—Construction.—Con- 
struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
even-numbered years only; therefore, this 
chapter contains only estimates for 1985. 


Data for odd-numbered years are based on 
annual company estimates made before 
yearend. 

Based on these estimates, sand and gravel 
production declined by 1.1 million short 
tons in 1985. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; the 1984 chapter gave estimates. 
Data for even-numbered years are based on 
annual company estimates made before 
yearend. 

Crushed.—Since 1983, the year of the last 
full canvass of crushed stone data, produc- 
tion increased about 26%. A comparison of 
1983 and 1985 data showed 10 quarries 
accounted for all the output in both years. 
Chittenden County accounted for more than 
one-half of the State’s total production. The 
quantity of crushed stone produced in the 
county in 1985 was about 75% greater than 
the amount reported in 1983. The increased 
output in Chittenden County was indicative 
of expansion in Burlington, the State’s most 
populated city. 

During the year, one of the State’s pro- 
ducers, Swanton Limestone Co. in Franklin 
County, received approval to mine lime- 
stone at a quarry in Fonda Junction. The 
firm also mined limestone at two other 
quarries in the county. End products includ- 
ed aglime, marketed primarily in Canada; 
poultry grit shipped to Maine; and road- 
stone sold locally. 


THE MINERAL INDUSTRY OF VERMONT 573 


Table 4.— Vermont: Crushed stone! sold or used by producers in 1985, by use 
(Thousand short tons and thousand dollars) 


Use 


Coarse aggregate, graded: Concrete aggregate, coarse ____ 
Combined coarse and fine aggregate: Other construction! 


Special uses: Other unspecified 


Quantity Value 
PROTECTED 8 868 1,690 
REN 1,821 5,778 
Bie Oath Ea ae 8 W W 
22 y OR 1,689 7,468 


W Withheld to avoid disclosing company proprietary data; included with “Other construction.” 

1Includes granite, limestone, marble, slate, and miscellaneous stone. 

Ancludes stone used in bituminous aggregate (coarse), graded road base, bituminous surface treatment te, 
unpaved road surfacing, riprap and jetty stone, filter stone, stone sand (bituminous mix or seal), crusher run or Por 


waste, other uses not listed, stone used for other construction and maintenance pu 


and use indicated by 


Includes production reported without a breakdown by end use and estimates for nonrespondents. 


Dimension.—Dimension stone remained 
Vermont's leading commodity, accounting 
for more- than 50% of the State's total 
mineral production value. Nationally, 
Vermont ranked second to Georgia in di- 
mension granite production, and combined 
with New Hampshire, these three States 
produced more than one-half of the U.S. 
total. Vermont ranked second in the Nation 
in output of dimension marble behind Geor- 
gia. In slate, Vermont and Pennsylvania 
accounted for 70% of the U.S. output. Hill- 


top Slate Co. with quarries in Vermont and 
New York was sold to Penrhyn Quarries 
Ltd., a subsidiary of Alfred McAlpine PLC 
of the United Kingdom. 

Vermont also produced about 40% of the 
slate sold for roofing in the United States. 
Output of roofing slate in the State in 1985 
was about 4,800 short tons or about four 
times the amount produced in 1983. Archi- 
tectural trends, along with concern about 
forest fires by west coast homeowners, re- 
kindled use of slate in the roofing industry. 


Table 5.—Vermont: Dimension stone! sold or used by producers in 1985, by use 


Use 


Rough sto 


ne: 
ugh blocks for building and construction _ ~~ ------ 


Monumental 
Dressed stone: 


1Includes granite, marble, and slate. 
*Includes ashlars i 


Quanti Cubic feet Value 
(short d (thousands) (thousands) 


FFF 10,782 125 $1,988 
FCC 7,727 1,081 18,780 
5535 5,541 61 1.709 
FFF 4.885 53 1.987 
FFC 2,968 33 1,267 
3 4,313 50 6,215 
. 116,166 31,404 26,846 


y squared pieces, dressed monumental, and stone used for structural and sanitary purposes. 


Pata do not add to total shown because of independent rounding. 


Talc.—Vermont ranked third nationally 
in · tale production. Output in 1985 was up 
slightly compared with that of 1984. Devel- 
opments during the year included the pur- 
chase of Acqui-Tal Inc. by Vermont Talc 
Co., a subsidiary of OMYA Inc. Acqui-Tal 
operated a mill in Johnson and had been 
purchasing talc from Vermont Talc’s mine 
in Windham. The purchase of the mill in 
Johnson, in which talc was processed by 
flotation, enabled Vermont Talc to produce 
a cosmetic grade of talc and a finer ground 
grade used as filler in paints. 

Windsor Minerals Inc. obtained land use 
permits to mine property adjacent to its 
Ludlow operations. Development of an open 


pit mine is expected to begin in 1986.“ 
Windsor, a subsidiary of Johnson & John- 
son Inc., also operated a mine near Reading 
and processed both industrial and cosmetic 
grades of talc. 

Cyprus Industrial Minerals Co. planned 
to file for State permits to mine talc and 
operate a processing plant in Chester. Con- 
struction of the operations was expected to 
cost $10 million and have a capacity of 
40,000 short tons per year. 


5 ee Mineral Officer, Bureau of Mines, Pittsburgh, 


?State geologist, Agency of Environmental Conserva- 
tion, Montpelier, VT. 

Mayan, J. D. Industrial Minerals 1985, Talc. Min. 
Eng., v. 38, No. 5, May 1985, p. 368. 
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Table 5.— Principal producers 
Commodity and company Address 
Asbestos: 
Vermont Asbestos Group inne Box 54B 
Morrisville, VT 05661 
Sand and gravel (construction): 
Calkins Sand & Gravel Inc - - = — 
Joseph P. Carrara & Sons Inne Route 116 €: 
William E. Daily Ine Route 1, Box 51 
Hinesburg Send & Gravel Co Box anm 
ravel co 
Hinesburg, VT 05461 
Pike Industries Inca Route 3 
Tilton, NH 08276 
Frank W. Whitcomb Construction Corp Box 429 
Bellows Falls, VT 05101 
Stone: 
Cooley Asphalt Pa Corn Box 542 
N Barre, VT 05641 
Pike Industries Ine Route 8 
Tilton, NH 08276 
Frank W. Whitcomb Construction Box 429 
Bellows Falls, VT 05101 
White Pigment Cors Florence, VT 05744 
OMYA Inc... Box 10 
Florence, VT 05744 
Rock of a idi Box 482 
of John Granite Co. Inc. Barre, VT 05641 
John Swenson Grani Ine North State St. 
Concord, NH 03301 
OMYAInc.-.. Lt Chester, VT 05143 
Windsor Minerals Ine 


The Mineral Industry of 
Virginia 
This chapter has Hi prepared under a Memorandum of Understanding between the 


Bureau of Mines, U.S. Department of the Interior, and the Virginia Division of Mineral 
Resources for collecting information on all nonfuel minerals. 


By Doss H. White, Jr., and Palmer C. Sweet? 


Virginia’s mineral sales during 1985 
reached a new record high, exceeding the 
record established in 1984 by almost $40 
million. Increased sales were reported in 12 
of the 14 mineral commodities produced in 
the Commonwealth, while production in- 
creased in 18 of the 14 minerals mined 


industrial mineral production and 21st in 
total nonfuel mineral output. 

Virginia led the Nation in the production 
of kyanite and in a feldspar mineral mar- 
keted as “Virginia aplite," ranked fourth in 
iron oxide pigment sales, ninth in lime 
sales, and was one of three States with 


instate. 
Nationally, Virginia ranked 15th in 


vermiculite production. 


Table 1.—Nonfuel mineral production in Virginia! 


1984 1985 
Mineral Value Value 
Quanti (thou- Quanti (thou- 
7 sands) Y sands) 
Clav. uoc nem EIE 8 thousand short tons 712 $6,004 814 $6,977 
Gem stone’ 3 ] eee eee NA 20 NA 20 
Iron oxide pigments, crude... 22 ----- short W W 2,080 W 
1J77õÄ!õĩ˙.w k w 8 thousand short tons 562 24.799 638 28,108 
Sand and gravel (construction) é do- 8,860 87,859 *10,200 *42,000 
Crah ß eee de IRE LM do- 47, 200 196, 000 51,686 221,900 
Combined val e of aplite, cement, gypsum, kyanite 555 vel - sus = sk 
ue of a cemen an 
mas en c talc (soapatone), vermiculite, and values indicated by 
Baymbol W. uuu ee . Sel T XX 74,855 XX 79,140 
Toal c curet muêuümᷣ A 8 XX 841,589 XX 381,276 
“Estimated. NA Not available. W Withheld to avoid disclosing ietary uded 
“Combined value” figure. XX Not applicable. dii i a FASA; a wil 
1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
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Table 2.—Nonfuel minerals produced in Virginia in 1984, by county! 


County Minerals produced in order of value 

AGCOORBCOK ß ß cee ee Send and gravel. 
Albemarle . oom Do. 
———————— Clays. evel 
nine ee 
Buckingham________________________________-.-___ Dante 
ee d 
Ge ooo x EE CE ee 
Charles Cy oaa eee Se ieee A ee Do. 
98 J yy dd EE ear Do 
eee sno malicia uar eria Mx ua MS Sand and gravel, clays. 
e e eee eee ese Sand and gravel. 
Franklin... — ai m ⁰ eg ee lrs vdi 
ae ooo oe roe coe on DEMNM Ec me 
Gloucester . ĩũüßm ↄ²ð .]... · ͤ dd d eee pand and greve- 
7 a A sand and gravel 
õĩ˙Ü750iũê³ ˙ ⁊ ↄ . E Pand and vel. 
udi ooo eue Do. 
san J. ⁵ ↄ IE E T E IEEE ĩ ͤ ENAN Do. "— 
King and Qusennsnnsnsnsn «4 Clays, sand gra 
%%% ua uem mn ce aa a toe ees Sand and gravel. 
E easton io 

Eat LINE IEN CETTE RT Vermiculite. 

JJ or ⁵⁵⁵⁵ NORTON Sand and gravel. 

Montgomery... . ~~ ~~ mecccc- 
New (.... Ä)... Sand and gravol. 
Northamp too >=>» =-->- Do. 
rr cr dne 
Princes George ß eue m ec de uai E 
Prince William Ä ᷣ "c Clays. 
Pulski.— A ¼¼( v mm. E a Iron oxide pigments. 
Ronik .—— cl a Clays. 
C77%%7%%%%/ͤWWVyſ% ee eet ee ac D z: 
dee A iE. 77-7 tdE 
nas pp datnr BA RAEE TT R A cium E AE R Rr EHE SA pee clays. 

Ivan —— uc e yy y EL E m iic 
Suffolk (city) LI ee Do. 

/; ↄ 7 y E E AE OE ER RET Do. 
Virginia Beach (city). .___________-_______-___________ Sent and vel. 
wae SC lee 
Westmoreland ⁵⁵⁵ d ——— Sand and gravol. 
%%%%//§ö§;—§ ę xx. ß e ee 55 
Undistributeedld . aaa Stone ( and dimension), clays, gem 


1No production of nonfuel mineral commodities was reported for counties not listed. 
*Data not available by county for minerals listed. 
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Table 3.—Indicators of Virginia business activity 
1983" 1984 1985” 


mporn and labor force, annual average: 


HON occult r0r0 a kN OS ee io thousands 5, 559 5,636 5,706 
Total civilian labor force... „„ „„ ß ñ˙ĩ0. o- 2,122 2,840 2,872 
Unemployment —----------------------------—-———— percent 6.1 5.0 
Employment (non agricultural): 
JJööĩõĩêĩ«y⅛?!ꝛo ³ðͤ᷑ ⁰ thousands_ _ 17.4 18.8 17.8 
Nonmetallic minerals except fuel do 2.3 24 2.5 
Coal mining ~- ~~... „„ do- 14.9 15.5 14.6 
Oil and gas extraction;CuJ a ͤ«c«tk „„ do : 
Manufacturing totalll“ꝰ.]U U 22- do- 408.6 421.8 
Primary industries do- 10.1 10.9 10.9 
Stone, clay, and i glass products ere 12.4 18.5 14.6 
ied products _.__.__________-~______ ees $2.8 $2. 81.4 
Petroleum and coal product ms W W W 
CMM ORE CRISE UMEN CDROIUMTUR ERE KR KO NE em 118.9 182.8 151.8 
Transportation and public utilities... -- - - ---------- ONE 120.4 121.2 181.8 
Wholesale and liad o o A ee Se do... 480.2 516.5 545.2 
Finance, insurance, real estate do 110.1 117.1 122.9 
Bervidé —— . 8 NEM 460.4 495.1 531.6 
Government and government enterprises do- 500.9 505.0 517.6 
„„ e Á—— M € do 22069 28888 2,447.1 
income: 
z e ß millions_ .. 516 6,565 144 823 
/ o oed ³ĩðW m é 505 18,586 14,542 
earnings: 
Total average weekly hours, production workers ——------------------- 39.7 40.3 40.1 
Total prin hi hourly earnings, production workers „ $1.8 $8.1 $8.5 
— tees CP M m 
B zc. a A EE EL LUE i tu EY SER 
ini Sg 0 4 INTUS T JO VIE Fat DIAS ST LU y Qe SP QU LA RIA gg NE ERE 585 ACD #701 $5 $5 
Mining oe ²¼˙v. «ß C SL 8 Tete 
Nonmetallic minerals except fuels_ _ - —- „ Re $49 $56 $62 
Coal mining aie cate do- $559 ins 110 1 
Oil and gas extraction „4b„öMkñP TEMPS E 118 104 
FE 7 110: 555 — NU 35 
Stone, clay, and products do- 1 pe 17 
uid products _. ~~~ ~~ MR 1 $1,021 $1,051 
Petroleum and coal products „ do- $16 $17 $18 
Construction . i A eee 3 nn 475 044 
Transportation and public utilities do- 553 980 
Wholesale and 7 ¼5mm0. da- 125 ,931 663 
Finance, insurance, real estate „ . 180 426 
Servi o ]) y Luce LI do 380 10, 705 12,155 
Government and government enterprise do... $18,824 14,182 15,246 
Construction activity: 
Number of private and public residential units authorized 53,778 60,348 64,120 
Value of nonresidential construction millions. $1,409.3 $1,841.6 058.9 
e us WM E 
pmen masonry cemen wi 
thousand short tons 1.793 2,112 2,293 
Nonfuel mineral production value: 
Total crude mineral valle? millions 3289.3 $341.6 $381.8 
Value per capita... 2 n „ $52 $61 $67 


Preliminary. "Revised. W Withheld to avoid disclosing company proprietary data. 
6 Department of Labor: totals may not add because of inclusion of data from other 


Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 
*Data do not add to total shown because of independent ro 
*1988 data based upon 16,000-place sample; 1984 and 1985 data based upon 17,000-place sample. 


US Boe 1 bers S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
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Figure 1.— Value of stone and total value of all nonfuel mineral production in Virginia. 


Trends and Developments.—Much of Vir- 
ginia's nonfuel mineral output is used in 
construction, and 1985 was a better-than- 
average year for the State's construction 
industry. Construction employment aver- 
aged 151,300 in 1985, an increase of about 
1496 over that of 1984. Total housing units 
authorized by building permits increased 
6.3% in 1985 compared with that of 1984. 
The strong showing by construction re- 
sulted in an increase of $31.5 million in 
sales of construction minerals, clays, sand 
and gravel, and stone. 

The demand for construction mineral 
commodities was strong in the northern 
Virginia-Washington, DC, area because of 
the expansion and growth in the high- 
technology industries and the demand for 


residential housing. Growth was also strong 
in the Richmond area, and aggregate com- 
panies in the eastern part of the State 
benefited from the infusion of Federal funds 
into the Norfolk-Newport News area. The 
Elkton area construction mineral producers 
felt the benefits of the construction of a $5 
million brewery. 

The State’s mineral fuel industry also 
experienced a good year with a record high 
44.3 million short tons of coal produced. The 
increased production was due primarily to 
the installation of additional longwall min- 
ing equipment. Mineral fuel production for 
the period 1981-85, as reported by the Vir- 
ginia Division of Mineral Resources, was as 
follows: 


1984 


1981 1982 1983 1985 
8,902 6,880 4,847 8,900 14,800 
18,244 49,425 65,448 000 27,000 
42.0 40.5 85.5 414 44.8 


THE MINERAL INDUSTRY OF VIRGINIA 


Figure 2.—Principal mineral producing localities in Virginia. 
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Unfortunately, coal mining employment 
did not parallel the increase in production. 
Coal mining employment averaged 14,600 
in 1985, down 900 from that of 1984. The 
unemployment rate in several of the coal 
mining counties in the southwestern part of 
Virginia varied from 10% to over 20% 
during much of the year. 

Coal was the largest volume commodity 
shipped through the Port of Hampton 
Roads, gaining 22% over the tonnage ex- 
ported in 1984. Other mineral or mineral- 
based commodities that experienced an in- 
crease during 1985 were petroleum, salt, 
and fertilizers. 

East Tennessee Natural Gas Co., Bristol, 
announced plans to construct a $20 million 
natural gas pipeline in 1986. The 33-mile 
pipeline, which will extend from Nora to 
Abingdon, will transport gas reserves own- 
ed by Equitable Resources Energy Co. A 
3,600-horsepower compressor station will be 
constructed at Nora.* 

In other fuel-related activity, Virginia 
Power Corp. unveiled plans to construct a 
400-megawatt, coal gasification-combined 
cycle generating station at Dutch Gap near 
Richmond. The $500 million facility will use 
the British Gas-Lurgi slaggering gasifica- 
tion process and General Electric turbines 
to process 80,000 to 950,000 tons of coal per 
year. The company is seeking $200 million 
in Government assistance for the project 
from the $750 million clean coal technology 
reserve established by Congress.’ 

Legislation and Government  Pro- 
grams.—The Virginia House of Delegates 
defeated legislation that would have author- 
ized the construction of a coal slurry pipe- 
line. The bill would have allowed the con- 
demnation of public and private land for 
the 400-mile, billion-dollar project. The slur- 
ry line would have extended from the coal- 
fields in the southwestern part of the State 
to the Port of Hampton Roads. 

The Virginia Division of Mineral Re- 
sources, one of four divisions in the Depart- 
ment of Mines, Minerals and Energy, is 
headquartered in Charlottesville and main- 
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tains branch offices in Abingdon, Blacks- 
burg, and Williamsburg. 

The division's programs include physio- 
graphic research to revise, describe, and 
promote topographic maps of Virginia, and 
geologic research and mapping to dissemi- 
nate information concerning mineral and 
energy resources and environmental condi- 
tions throughout the State. These activities 
are conducted by a professional staff of 26 
geologists supported by geochemical and 
photographic laboratories, cartographic and 
editorial personnel, well-cutting and rock 
sample repositories, a geoscience library, 
and a sales office through which nearly 
14,000 copies of maps and publications are 
disseminated annually. 

Geologic-topographic information and 
technical assistance is provided to approx- 
imately 20,000 governmental, industrial, 
municipal, educational, civic, and residen- 
tial clients each year. 

Several Federal agencies had programs 
relating to the State’s mineral industry. 
The U.S. Geological Survey (USGS) an- 
nounced the recovery of “potentially signifi- 
cant concentrations of minerals” from sea- 
floor deposits off Virginia’s coast. The work, 
part of the exploration of the Exclusive 
Economic Zone, was carried out aboard the 
USGS research vessel J. W. Powell. Initial 
onboard analysis of the seabed material 
indicated concentrations of 3% to 10% 
heavy minerals, including zircon and ilmen- 
ite, from deposits 5 to 10 miles off the coast. 

The Office of Surface Mining (OSM) 
awarded $9.6 million to the State to reclaim 
26 abandoned mining sites in 9 southwest- 
ern counties. In addition to this grant, OSM 
provided the State with $1.2 million to 
administer the reclamation program. 

The Mine Safety and Health Administra- 
tion awarded the State $242,000 for a mine 
safety education program. The State con- 
tributed $50,000 for the program, which was 
initiated by the 1983 McClure Mine disaster 
in Dickenson County that killed seven min- 
ers. 


REVIEW BY NONFUEL MINERAL COMMODITIES 


INDUSTRIAL MINERALS 


The value of Virginia’s nonfuel mineral 
production established a new record high in 
1985. Those commodities with the greatest 
increase in output were crushed stone, con- 
struction sand and gravel, and portland 
cement. 


Aplite.—The Hanover-Amherst County 
area in eastern Virginia contains a feldspar 
mineral termed Virginia aplite.“ The 
name evolved when rail shipping rates were 
higher for feldspar than for aplite. In 1985, 
two companies mined the feldspar mineral 
as an ingredient in glass manufacture and 
for aggregate applications. 
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The Feldspar Corp. operated a mine and 
beneficiation plant near Montpelier in Han- 
over County. The ore, 65% feldspar, was 
mined by open pit methods and trucked to a 
beneficiation plant adjacent to the mine. 
After grinding, the material passed through 
spiral separators, was dried, sized, passed 
through magnetic separators, and then con- 
veyed to storage silos. Principal sales were 
to the manufacturers of beer bottles and 
fiberglass. 

Dominion Stone Plant Inc. mined an “ap- 
lite" deposit in Amherst County. The mate- 
rial was crushed and screened and sold for 
use as an aggregate. 

Cement.—Virginia's cement industry is 
centered in Warren and Botetourt Counties 
and in the city of Chesapeake. Three compa- 
nies operated seven kilns to manufacture 
portland, masonry, and calcium aluminate 
cement. Sales increased 996 over those re- 
ported for 1984. 

Lone Star Cement Inc. produced portland 
and masonry cement at a five-kiln plant in 
western Virginia. Raw materials used in- 
cluded Ordovician limestones, shale, and 
mill scale purchased from Roanoke Electric 
Steel Corp. 

Lone Star Lafarge Inc. manufactured cal- 
cium aluminate cement at a single-kiln 
plant at Chesapeake on the coast of Vir- 
ginia. This plant was one of three calcium 
aluminate cement operations in the United 
States. 

Riverton Corp. operated a one-kiln ma- 
sonry plant in northern Virginia. Raw ma- 
terial for the process included portland 
cement purchased from other companies 
and locally mined limestone. 

Clays.—Virginia's clay industry, 10 com- 
panies operating 15 mines in 11 counties, 
ranked 14th nationally in common clay 
output in 1985. 

With one exception, common clay and 
shale was the only clay material mined. 
Over 8695 of common clay and shale was 
used in the manufacture of brick. The 
remainder was processed into pipe tile and 
lightweight aggregate. The exception was 
one company that produced cylinders of 
clay (clay dummies) used for blasthole stem- 
ming in coal mining. 

During 1985, Old Virginia Brick of Salem 
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was sold and came under new management. 
The company operated two plants in the 
Salem area, one producing wood mold brick 
and the second extruded brick. 

Gypsum.—United States Gypsum Co., a 
subsidiary of USG Corp., operated an under- 
ground gypsum mine at Locust Cove in 
western Virginia. Crude gypsum from the 
Locust Cove operation was trucked to Plas- 
terco where it was used in a company- 
owned wallboard plant. The company op- 
erated a second wallboard plant at Norfolk 
using gypsum from company-owned mines 
in Canada. Anhydrite from the Canadian 
mines was imported and marketed as a set 
retarder in cement manufacture. 

Iodine.—Chilean Nitrate Sales Corp. 
Norfolk, is the U.S. marketing agent for 
Sociedad Química y Minera de Chile (SO- 
QUIMICH). Iodine was produced as a co- 
product of nitrate processing in Chile. Chil- 
ean Nitrate maintained a terminal and 
warehouse at Hampton Roads. 

Iron Oxide Pigments.—Hoover Color 
Corp. processed, at a plant at Hiwassee, 
crude pigments mined under contract for a 
variety of industrial uses. Hoover also 
purchased a small tonnage of crude pigment 
material mined by Virginia Earth Pigments 
Co. and purchased imported pigment for 
processing. 

Blue Ridge Talc Co. Inc. purchased iron 
ore stockpiled in northern Michigan for 
grinding and calcining to produce a pig- 
ment material at its grinding plant in the 
Franklin-Henry Counties area. Much of 
Blue Ridge's output was used in paint color- 
ant. 

Kyanite.—Ore from Kyanite Mining 
Corp.’s East Ridge and Willis Mountain 
Mines accounts for the largest part of U.S. 
production. The mines and processing plant 
are south of Dillwyn in Buckingham Coun- 
ty. Approximately 35% of Virginia’s kya- 
nite output is shipped through the Port of 
Hampton Roads to overseas markets. Much 
of the production for domestic markets is 
shipped by rail from Dillwyn. The company 
also markets a sand obtained during kya- 
nite processing. 

Lime.—Virginia ranked ninth among the 
36 lime producing States. The State’s lime 
industry is summarized in the following 
table: 
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Company County Mine type 
,, el cu e RU d Me Shenandoah. Surface. 
CC eee vy eee Frederick Do. 
hh ³⁰¹ / add Warren Do. 
Shenvalley Lime Coruʒunʒz UP 7/xf k Frederick Plant. 
U C ³˙¹¹¹¹¹ ·” %6ꝛ dd... uai eren e. Giles Underground. 
V : ͤͤð—œMTUU—UwU—U—w õv0 d d ae ye Do. 
Table 4.—Virginia: Lime sold or used by producers, by use 
1984 1985 
Quantit Val Quanti Value 
8 short’ (thou- ahort Chou 
tons) sands) tons) sands) 
Paper and pu ??d?sdsz ?- zz 183,179 37,391 W W 
basic oxygen furnace | LL LL 44„„„ 106,446 4,558 89,814 $3,967 
Water purification 10,936 8,231 W W 
Acid water, neutralizatioů nns 771 1,830 W W 
Bum CoA uA ME ier i 157,953 7,189 543,886 24,186 
JJJ7õ.Ü˙ —J2J—ꝛ 562,285 24.799 632,100 28,108 


W Withheld to avoid disclosing company proprietary data; included with “Other.” 


3 alkalies, calcium aluminate dense citric acid, 
ustrial uses, r metallurgy, 
(electric), sugar refining, tanning (1984 : 


Lithium Compounds.—Foote Mineral Co. 
operated a lithium hydroxide plant at Sun- 
bright. The plant in southwestern Virginia 
received lithium carbonate from Foote’s 
mining-processing complex at Kings Moun- 
tain, NC, for converting to the hydroxide 
State. Output from the Sunbright facility 
was used primarily for multipurpose grease 
manufacture. 

Mica.—Newport News was the site of 
mica fabricating plants operated by Ashe- 
ville Mica Co. and an affiliate, Mica Com- 
pany of Canada. Plate mica products were 
fabricated by Asheville Mica from crude 
sheet mica imported from Madagascar and 
India. Mica Co. of Canada used splittings 
from the Asheville Mica operation to fabri- 
cate reconstituted plate mica. Scrap from 
the two operations was shipped to a compa- 
ny plant at Asheville, NC, for grinding. The 
two companies also imported mica washers. 

Phosphate Compounds.—Texasgulf 
Chemical Co. began operation of an animal 
and poultry feed supplement plant at Salt- 
ville. Raw materials used in the process 
included phosphate rock and phosphoric 
acid obtained from the company's mining 
and beneficiation complex at Lee Creek, 
NC, and limestone mined in Virginia. The 
plant is situated at the former Greer Lime 
Co. facility. 

Sand and Gravel.—Construction. —Con- 
Struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
even-numbered years only; therefore, this 


tion, other chemical and 


chrome, fertilizer, insecticides, insula 
tated calcium carbonate (1984), road stabilization, soil stabilization, steel 
984), and date indicated by pmbol W. 


chapter contains only estimates for 1985. 
The data for odd-numbered years are based 
on annual company estimates made before 
yearend. 

The Directory of the Mineral Industry in 
Virginia—1985 lists 117 construction sand 
and gravel companies with operations in 45 
of Virginia's cities and counties. The esti- 
mated production exceeded that reported in 
1984 by 1.34 million short tons. 

Industrial.—Three companies in Camp- 
bell and Frederick Counties and in the city 
of Virginia Beach produced industrial sand 
used in a variety of applications. Sales to 
the container and flat glass manufacturers 
exceeded three-quarters of the total sand 
produced, and other markets included mold- 
ing sand, specialty products, chemical us- 
age, and traction applications. 

Slag—Steel.—Slag produced in steel- 
making at Roanoke Electric Steel and Inter- 
coastal Steel Corp. was crushed by individu- 
al contractors and sold for aggregate appli- 
cations. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; the 1984 chapter gave estimates. 
Data for even-numbered years are based on 
annual company estimates made before 
yearend. 

Crushed.—Virginia’s crushed stone indus- 
try consisted of 59 companies operating 97 
mines in a 47-county-city area. Value and 
output exceeded that estimated in 1984 by 
$25.9 million and nearly 4.5 million tons, 
respectively, because of the strong showing 
of the State's construction industry. 
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Table 5.— Virginia: Principal crushed stone producing counties in 1985 


Number of Number of 
County companies Stone type County companies Stone type 

Albemarle 2 Basalt and Le8.— nni 8 Limestone. 
Amherst . . 2 Slate and feldspar.  Loudoun_________ 5 Diabase. 
M o T n — M Mawes 77 DE 

„ ne. mer Limestone. 
Botetourt 3 Do N € y 8 2 Granite. 
Brunswick 2 Granite Pittsylvania . ~~ 1 Sandstone 
Buckingham 1 Slate Prince William 2 Basalt and 
Caroline 1 Granite. EEE 2 Limestone. 
Chesterfield 2 Do. Richmond (city) — — —-— 1 Granite. 
Culpep er 3 Diabase and oke 1 Limestone. 

sandstone. 
Dinwiddie.. ........ 1 Granite. Roanoke (city) 1 Do. 
Fair fans 2 Granite and Rock bridge 2 Do. 
Fauquier 3 t. Rockingham ......- 4 Do. 
Floyd 3 1 Amphibolite. Russell 5 Do. 
Frederick ________ 4 e. Scotdtt LLL - 1 Do. 
3 ä T Granite Sarnane 5 i T 55 
rayso nn -----— Basal potsylvania ranite. 

Greene 1 Granite Stafford 1 Do. 

ile 1 Do Taze well 4 Limestone 
— * . 8 

over 1 Do. Washington 
Harrisonburg (city) 1 e Wise 2 Do. 
Henrico d x 1 Granite Wytbbe ----- 5 Do. 
Henr -.---- 2 
Includes marble 


Table 6.— Virginia: Crushed stone! sold or used by producers in 1985, by use 
(Thousand short tons and thousand dollars) 


Use Quantity Value 
Coarse te (4- 1-1/2 inch): | 
Plo. dbi ici a RECEN 200 696 
Riprap and jetty stone w 504 2,828 
5 Heec Spe 302 1,866 
aggregate, cares ee 8,967 40,588 
Bituminous aggregate, coarse ....---------------------------------— 2,186 13,521 
Bituminous surface-treatment aggregate -~ -—------------------------—— 8,720 18,880 
no ³o dd ³ é EL e 1.484 5,888 
Fine aggregate (-3/8 inch): 
Jö nce vec DEL ð Ne Lr LAE 2,550 18,117 
Bituminous mix or seaall1l1lIlʒll «„ 401 1 
nad .——. i ⁰¹“·Ünmnod T E E Lee 1,592 6,901 
ined coarse and fine tes: 
Graded road base or subb ae 10,019 41,196 
Unpaved road surfacing. - _ - - - - -- =- - - - - - „ 2,465 7,581 
Crusher run or fill or wWast̃kk„d cllc 2l222222222222-2 7,216 28,074 
Other construction? ß e 2,670 11,096 
Agricultural: . 
Poultry ee e ipe ru ree 104% 446 
grit and mineral food __—---------------------------——--——— 
Chemical and metall : 
Cement manufacture .. -----=- «„ 1,616 2,680 
Glass manufacturtrttrttrr „„ „„ 36 321 
halt fillers or extenders_________________________________ cac 6 16 
fillers or extendertrerr sere n 362 4,201 
Roofing granuleunununun88x?sssss (*) 1 
Other miscellaneous??? dd 1.308 5,198 
Other unspecified" uelle y E LE E 2,955 8,872 
Toul sere us et ee Se Se eee eee e eee EE ria 51,686 221,900 


Includes dolomite, granite, limestone, sandstone, slate, traprock, and miscellaneous stone. 
Includes stone used in terrazzo and exposed aggregate, coarse aggregate, and stone used for other construction and 


main purposes. 
Less than 1/2 unit. 
“Includes stone used for lime manufacture, abrasives, mine dusting, sugar refining, and waste material. 
5Includes production reported without a breakdown by end use and estimates for nonrespondents. 
“Data may not add to totals shown because of independent rounding. 
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Dimension. —Eight companies produced a 
variety of dimension stone types in 1985. 
Reported value increased slightly over the 
1984 figure. 

Two companies quarried slate in the Ar- 
vonia area of Buckingham County. Arvonia 
slate production began in the late 1700’s, 
and the area supplied roofing slate for the 
Commonwealth's capital in Richmond. 
Roofing tiles are still produced, as well as a 
wide range of stone for exterior and interior 
applications. 


Table 7.— Virginia: Dimension stone 


producing counties in 1985 
Number of 

County quarries Stone type 
Baie A CHER an 
Campbell 1 Quartaite. 
eee T---------- : ite 
HM oem 1 Juni 
Nelsoeoeorn 1 Soapstone. 


Sulfur (Recovered).—Elemental sulfur 
was recovered from hydrogen sulfide gas by 
the Claus process during the refining of 
crude oil. Amoco Oil Co. operated Virginia's 
only refinery-sulfur recovery unit in York 
County near Yorktown. 

Talc.—A limited tonnage of talc chlorite 
dolomite schist was mined under contract 
for Blue Ridge Talc in Franklin County in 
south-central Virginia. The material was 
ground at a plant on the border of Franklin 
and Henry Counties for sale as a releasing 
agent in mold coatings. The plant also 
ground i iron ore from Michigan for use as a 

t colo en 

Periculis The State continued as one 
of three with vermiculite production. Loui- 
sa County was the site of Virginia Vermicu- 
lite Ltd.’s mine and beneficiation plant. The 
operation, near Boswells Tavern, produced 
raw vermiculite ore from an open pit mine, 
which was trucked to an adjacent plant 
where desliming, flotation, and screening 
were used to produce four basic-sized prod- 
ucts. Most of the material was shipped to 
exfoliation plants by rail. 


METALS 


Gold.—Billiton Exploration U.S.A. Inc. 
continued its exploration activities for 
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gold and silver (precious metals) along the 
gold-pyrite belt in the central part of the 
State. 

Callahan Mining Corp. drilled several 
core holes in Fauquier County at two aban- 
doned mines, the Franklin and the Little 
Elliot. These properties were examined in 
1988, and in early 1984, a company spokes- 
person noted “mixed results”. No additional 
core drilling was programmed. 

Iron and Steel.—Two companies, Inter- 
coastal Steel and Roanoke Electric Steel, 
operated minimills at Chesapeake and Roa- 
noke. The two mills produced carbon rein- 
forcing bars, hot-rolled bars, and bar-sized 
light shapes. 

In 1985, Roanoke Electric Steel’s sales 
exceeded $100 million for the first time; this 
was a 21.8% increase over 1984 sales. The 
1985 figure includes sales performance by 
Socar Inc., a bar joint manufacturer in 
South Carolina and Ohio. 

Roanoke Electric Steel began a $14 mil- 
lion rolling mill expansion and moderniza- 
tion program in 1984 that is scheduled for 
completion in 1987. The expansion will 
increase rolling mill capacity by approxi- 
mately 100,000 short tons and reduce steel 
production costs.* 

Magnetite.—Reiss Viking Corp. operated 
a grinding plant in Tazewell County to 
produce ground magnetite used in coal 
washing plants in Alabama, Kentucky, Ten- 
nessee, and Virginia. Lump magnetite was 
shipped to the plant from out-of-State 
Sources. 

Manganese.—Gabon manganese ore was 
imported by Union Carbide Corp. and 
ground at a plant at Newport News. The 
ground material was shipped to company 
plants for use in battery manufacture. 


1State Mineral Officer, Bureau of Mines, Tuscaloosa, 


AL. 

*Head geologist, Economic Geology Section, Virginia 
Division of Mineral Resources. 

*Rock Products. Aggregates: No Miracles and No Sur- 
prises. V. 88, No. 12, Dec. 1985, p. 35. 

*American Metal Market. Natural Gas Pipeline To Be 
Built in VA. Aug. 28, 1985. 

Week. VA Power Plans 400 Mw CGCC Plant. 

Mar. 25, 1985, p. 1. 

e i etal Market. Resco Cracks $100 M Sales 
Barrier. Jan. 9, 1986, p. 8. 
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Vulcan Materials Co., Midsouth Div 


1 Also stone. 


VVV 


3 Also finished iron oxide pigments. 


Table 8.—Principal producers 
Address Type of activity 
Route 1, Box 305 Quarry and plant 
tpelier, VA 23192 
Box 21 FFF 
Cloverdale, VA 24077 
Box 5128 Plant 
Chesapeake, VA 23320 
Riverton, VA 22651 Quarry and plant 
Box 45 Pits and plant 
Lawrenceville, VA 28868 
Box ame eem 
Johnson City, TN 87601 
Box 12887 7 
Roanoke, VA 24029 
Box 4686 Plant 
Norfolk, VA 23523 
Route 1 Mine and plant 
Saltville, VA 24870 
Box 218 3 
Hiwassee, VÀ 24847 
Dillwyn, VA 28936 Mines and plant 
Plant 
65 cade: 
Clear Brook, VA 22624 
5 VA 24150 „„ 
Box 6 ar ee: |, aan nee 
Route 685” — 0 
Ripplemead, VA 24150 
Box 442 0 
Woodstock, VA 22644 
Box 420 Pits and plant 
Norfolk, VA 23501 
Porn V Pita 
Box 15480 . 
Richmond, VA 28227 
Box 13527 Quarries 
de vA Quarries 
Box 29682 eee | ctc 
Richmond, VA 28229 
Box 7 0 
Knoxville, TN 87901 
Box 39 Quarry and plant 
Henry, VA 24102 
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County or city 


Digitized by Google 


The Mineral Industry of 


Washington 


This chapter sed been prepared under a Memorandum of Understanding between the 


Bureau of U.S. Department of the 


terior, and the Washington Division of 


Geology and Earth Resources for collecting information on all nonfuel minerals. 


By Leon E. Esparza: and Nancy L. Joseph? 


Washington's nonfuel mineral production 
value in 1985 was $244 million, an increase 
of 2096 from the $203 million recorded in 
1984. Industrial minerals accounted for 
81% of the total nonfuel value for the year; 
gold and silver made up the remainder. 


Sand and gravel was the leading commodity 
produced in terms of value, followed by 
cement, gold, stone, lime, and diatomite. 
Washington ranked 31st in the Nation in 
the value of its nonfuel minerals production 
for 1985, up from its 33d ranking in 1984. 


Table 1.—Nonfuel mineral production in Washington! 


1984 1985 
Mi 
Quantity mé e ds; Quantity (tn M o nase nds) 
Clas thousand short tons. — 292 T 281, 598 248 $1,402 
Gem tones A 200 NA 200 
Pall... ec y thousand short tons. _ W W 12 292 
— Aa d 23,869 61,070 22,700 262.800 
Jö . o. ; 
Industrial 22-5 K es do 856 5,201 822 5,589 
Crushed____________________________ do *10,400 $31,700 9,548 31,062 
Dimension ENS an MN 1 53 
a value of barite, calcium chloride (natural, 1985), 

cement, clays Gin , 1984), diatomite, gold, lime, 
olivine, silver, talc (1984), and value indicated by symbol W XX F102,855 xx 142,782 
Total 2 TT Dr. XX 202,624 XX 248,670 


FRevised. NA Not 


*Estimated. vailable. W Withheld to avoid disclosing com proprietary data; val 
included with “Combined value" figure. XX Not ot applicable. j "em = 


‘Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


*Excludes fire clay; value included with “Combined value 


" figure. 
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Table 2.—Nonfuel minerals produced in 
Washington in 1984, by county! 


County Minerals best ag in order of 
Asotin... __~- Sand and gravel. 
Benton Do. 
can Cla = d and l 

S ys, sand an ve 
Do = 55 Sande nd " 
uglas _._____ -- and grave 
Ferry ...-.----- Gold, silver. 
C Sand and gravel. 
irs 11 Fe sane and gravel 
Harbor an ve 
CC Do. ^. 
Jefferson Do. 
King Cement, sand and gravel, 
clays, peat. 
Kitsap- zzz Sand and gravel, peat. 
Kittitass __ — d and gravel. 
Klickitalt Do. 
Lewis Do. 
Lincoln Do. 
Okancg an Bande d gravel, 
3 an gra 
Pend ile... 55 kd pani. 
ier eee Sand dg Pain ine c clays, 
Stag 5 send 1 Ed as d 1, tal 
F vine, sand an ve c. 
S T DEED Sand and gravel. a 
Snohomish ~~ — — — — — Do. 
Spokane Do. 
3 Lime, sand and gravel, barite, 
clays. 
Thurston Sand and gravel. 
Walla Walla ______ Do. 
Whatcom _______-— Cement, sand and gravel. 
Lakimaaa Sand and gravel. 
Undistributed* - Stone (crushed), sand and grav: 
el, gem stones. 


roduction of nonfuel mineral commodities was 
report for counties not listed. 
ta not available by county for minerals listed. 


Trends and Developments.—Total pri- 
vate expenditures for exploration and devel- 
opment in the State for 1985, by about 90 
companies, was at least $29.3 million. 
Thirty-one companies reported exploring 
and developing industrial minerals in 1985, 
an increase of five over that of 1984. Indus- 
trial minerals expenditures in 1985 increas- 
ed to at least $1.3 million or more than 
tripled those of 1984. The increase was 
attributed mostly to exploration for clays, 
diatomite, limestone, olivine, sand and 
gravel, silica, and stone. Development work 
began at the Cannon Mine, a joint venture 
of Asamera Minerals (U.S.) Inc. and Break- 
water Resources Ltd. in Chelan County, 
which accounted for at least $25 million. 
Metals exploration and development ex- 
penditures, mostly for gold and silver, by 
about 60 other companies were $3 million, 
down about 33% from those of 1984. The 
decrease likely reflected the downturn in 
metals prices, which reduced the number of 
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companies working in the State by about 
35%. Most of the decrease in company 
activity was in the Wenatchee area, in the 
general vicinity of the Cannon Mine. 

Total revenue from prospecting, mining, 
and quarrying on State lands was $652, 096 
for the fiscal year ending June 30, 1985. 
This figure, down sharply from what was 
realized in 1984, reflected a decrease of 
nearly $250,000 from sales of sand and 
gravel and other material removed from 
State lands. 

Employment.—Employment in mining 
and quarrying in 1985 remained at a compa- 
rable level with that of 1984. In general, 
statewide unemployment by yearend had 
decreased to a rate of about 8.1%, the lowest 
level since 1979. 

Exploration Activities.—Industrial min- 
erals exploration expenditures in Washing- 
ton increased severalfold over that of 1984. 
In Stevens County, Washington Resources 
Partnership explored for commercial-grade 
limestone in the Metaline Formation. Mine 
Tech Corp. explored the Silver Star Dolo- 
mite Mine for barite, dolomite, and silver, 
also in Stevens County. In Skagit County, 
International Minerals & Chemical Corp. 
explored for olivine. Other companies also 
exploring for industrial minerals were 
Boise Cascade Corp. Meridian Minerals 
Inc., and Genstar Stone Products Co. 

The exploration division of Asamera 
spent $1 million in the Wenatchee area of 
Chelan County in 1985. This included explo- 
ration on the 5,000 acres that the Asamera- 
Breakwater joint venture holds in the State. 
Asamera also conducted drilling on the 
Amahawk Resources Corp. property south- 
east of the Cannon Mine. In the Blewett 
mining district, Chelan County, Tillicum 
Gold Mining Co. reported geophysical and 
geochemical surveys were done on its prop- 
erties. Welcome North Mines (U.S.) Inc. 
performed geological mapping and con- 
ducted geochemical surveys on its KP and 
Woodworth properties; Montana de Oro Inc. 
explored its claims using similar methods. 
Sunshine Valley Minerals Inc. reported ex- 
ploring its Holden property using geochem- 
ical methods. Wenatchee Resources Ltd. 
collected rock samples and began geophysi- 
cal exploration on its Jack's Family claims, 
Chelan County. Silver Lake Resources Inc. 
drilled the Horse Lake Prospect and return- 
ed it to the lessor. 


THE MINERAL INDUSTRY OF WASHINGTON 589 


Table 3.—Indicators of Washington business activity 
1983" 1984 1985P 
Employment and labor force, annual average: 

Opulation ]˙ ec ecu uL Sh thousands 4,905 4, 4,409 
Total civilian labor forte do- 2, 068 2, 054 2,105 
Unemployment __________~_~___ percent. 1.2 8.1 
Employment (non agricultural). 

Mining total!!!! thousands 2.7 2.6 2.7 
Metal mining*_ ³˙ÜW“ZÜicſdſdͥõẽ³ ⁰¹ Heine e i do- 5 4 4 
Nonmetallic minerals except fuels? . . . . . do- 1.3 1.4 1.4 
Manufacturing totaaaaal1lllllllltitlmln ee — 278.4 288.1 294.1 
Primary metal industries do... 12.6 13.4 12.8 
Stone, clay, and i glass products ~ - ---—---------------—-- do. ..- 6.0 6.5 6.5 
Chemicals and allied products __.___________________ do— 10.1 10.5 11.8 
Petroleum and coal products? / do- 1.8 1.7 1.8 
eee e ß uec ieu e eee nos do— 74.2 79.6 79.9 
Transportation and public utilities do 87.9 90.9 93.7 
Wholesale and retail trade e- do— 893.9 411.6 421.6 
nce, insurance, realestate ____________________---- do_ ___ 92.3 95.7 99.2 
OTN a a i AA Ti 8 do- 332.8 856.6 373.4 
Government and government enterprises do_ __— 324.0 334.5 343.0 
CC ULL a see d E EE do... 1,586.1 1,659.6 1,707.6 
Personal income: 

e dd millions $54,502 557,862 561,185 
FJC; ͥ ſſſ dd Add h ee 312,661 $13,306 313,876 

Hours earnings: 

otal average weekly hours, production worker „ 38.9 NA NA 

Total aver Eourty earnings, production workers $11.41 NA NA 
Earnings by industry: 
Farm i icome e S N S millions 31.183 31.120 
Nonfarm PITCH a ae eR Serer erent ate do- 185 „599 842, 206 
III 88 do- $143 $162 $157 
Metal mining —-—-------------------——--——————-— do____ $13 $11 $12 
Nonmetallic minerals except fuels _— -- - -------------- Fa HM D. 3 
)jVͥõͤüũĩũũͥũͥĩ³] RR Te Re PR tS — 
Oil and gas extractionnnsns Le do- 367 $82 73 
Jaa "EET 8 8 $8,09 $8,669 $9,195 
Primary metal industries do— $475 $506 $478 
8 bend and an products do— $162 $173 $171 
Chemicals and allied products ———-----------------—- do... $348 $379 $424 
Petroleum and coal products — -- ------------------—- do... $85 $84 $96 
Construction ________.________ ____ Le do 12770 $2,823 $2,808 
Transportation and public utilities do- 2,770 52,945 $3,087 
Wholesale and retail trade „ do. ..- $6,553 $6,864 $7,179 
Finance, insurance, real estate ________________________ do- 32,051 $2,140 $2,431 
DeFViceB ul S — :::. tS ec EET LIE do- $6,997 $1,651 $8,974 
Government and government enterprises do... $7,494 $7,970 $8,591 
Construction activity: 
Number of private and public residential units authorized. . 27,481 30,400 35,474 
Value of nonresidential construction- millions  £$1,0273 $1,217.4 81, 309.3 
Value of State road contract awards do____ $122.0 $212.0 $417.0 
Shipments of portland and masonry cement to and within the State 
thousand short tons 1,083 1,163 1,214 
Nonfuel mineral production value: 
Total crude mineral value _________~_~_~________________ millions $187.5 $202.6 $243.7 
Ur ³ A uh p I $44 $47 $55 


PPreliminary. Revised. NA Not available. 

1Bureau of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 
Sources. 

3Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 

*Data do not add to total shown because of independent rounding. 

*1988 data based upon 16,000-place sample; 1984 and 1985 data based upon 17,000-place sample. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines. 
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Figure 1.—Value of sand and gravel and stone and total value of nonfuel mineral 
production in Washington. 


Hecla Mining Co. continued exploration 
in the vicinity of its Knob Hill Mine (Repub- 
lic Unit), near Republic in Ferry County. 
Crown Resources Corp., in a joint venture 
with Gold Capital Corp. and Gold Texas 
Resources Ltd., explored the Granny and 
Key properties, also near Republic. The 
Granny property has disseminated gold and 
silver mineralization in Eocene volcanic 
rocks. The joint venture drilled over 4,400 
feet of core and rotary holes and conducted 
metallurgical tests. Exploration continued 
at the Seattle-Flag Hill Mine, a joint ven- 
ture of Crown Resources and Sutton Re- 
sources Ltd. Azure Resources Ltd. drilled its 
Lone Star property, Ferry County, and re- 
ported a 30-foot intercept of 0.2 troy ounce 
of gold per short ton and 4.5% copper in 
massive sulfides at a flat-lying contact of 
volcanics and serpentinites. Newmont Min- 
ing Corp. acquired ground south and east of 
the Lone Star property and conducted geo- 
physical surveys and geological mapping. 

Rexcon Inc. explored its Junction Reef 
property in Lincoln County for gold and 
silver in an epithermal environment report- 
edly associated in Precambrian metasedi- 
mentary rocks. 

In Stevens County, Rochester Minerals 


Inc. reported drilling a total of 3,700 feet at 
the First Thought Mine near Orient. Rock- 
master Resources Ltd. entered into an op- 
tion agreement to acquire 100% interest in 
the property from Rochester. Western Land 
and Resources Inc. did reconnaissance ex- 
ploration for gold and silver on its McNally 
property in the Rossland Volcanics. Minex- 
co Inc. tested for gold and silver, using 
geochemical methods, on the Huckleberry 
Mountain claims, Stevens County. In the 
northern part of the county, Billiton Explo- 
ration USA Inc. explored for gold, lead, 
silver, and zinc in Devonian argillites and 
Ordovician slates. Terra Alta Mining Co. 
explored a massive quartz vein with silver 
sulfides in argillites and graphitic phyllites 
at the Lake View property. Van Horn and 
Watson Mining Co. explored the Rossland 
Volcanics on its Gold Nugget claims for gold 
and silver. 

Lead, silver, and zinc mineralization in 
lower Paleozoic rocks was the target of 
several companies in Stevens County. Com- 
panies involved in this exploration, on their 
respective claims, included Canorex Inter- 
national Inc., Leadpoint Consolidated Mines 
Co., Challin-Ore Mining, Syracuse Minerals 
Ltd., and Mines Management Inc. 
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Figure 2.— Principal mineral producing localities in Washington. 
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In Okanogan County, Sunshine Valley 
Minerals explored its Billy Goat claims, and 
Keystone Gold Inc. prospected its Crystal 
Butte and Grey Eagle properties. Others 
exploring for gold in Okanogan County 
included Callahan Mining Corp., Nord Re- 
sources Corp, Silver Bell Inc., Sundance 
Mining-Development Inc, and Western 
Land and Resources. 

Plexus Inc. drill tested for copper on its 
Silver Star claims in Skamania County and 
completed a mining feasibility study. In 
Whatcom County, Western Gold Mining 
Inc. reported RD Resources Ltd. of Vancou- 
ver, British Columbia, Canada, did surface 
and underground mapping at the New 
Light Mine. Seattle-St. Louis Mining Co. 
collected samples from the Minnesota Mine. 
Other companies active in precious or base 
metals exploration in the State included 
United States Borax & Chemical Corp., 
Kennecott, Rio Algom Exploration Inc., No- 
randa Exploration Inc., ASARCO Incorpo- 
rated, Boise Cascade, Cominco American 
Incorporated, and Mine Tech. 

Legislation and Government  Pro- 
grams.—During the 1985 regular session of 
the 49th Legislature, two measures were 
enacted that affect Washington's mining 
industry. The first requires the Department 
of Emergency Management to develop a 
State mine rescue plan that coordinates 
with Federal officials and private mine 
owners to ensure prompt sealing of open 
holes and mine shafts that constitute a 
threat to safety. It further requires the 
Department of Natural Resources to estab- 
lish the scale and content of maps of surface 
features of all active mines. The other law 
introduces taxation of commissions on sales 
of precious metal bullion or monetized bul- 
lion and removes sales taxes on bullion 
transactions. 
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Work by the Washington Division of Ge- 
ology and Earth Resources (DGER) contin- 
ued on the new State geologic map. During 
the year, geologic mapping of the south- 
western quadrant was near completion, and 
compilation of the northeastern quadrant 
continued. DGER published a report identi- 
fying mines and prospects in parts of Ste- 
vens and Spokane Counties that have anom- 
alously high metal values for molybdenum, 
tin, and tungsten. 

The Tacoma-Pierce County Health De- 
partment proposed a comprehensive study 
of the potential health effects of arsenic- 
laden slag derived from the Asarco smelter; 
the slag has been used as landscaping rock, 
parking lot fill, and road ballast. The smelt- 
er terminated operations in late March 
1985. The department's Solid Waste Dispos- 
al Division requested a $25,000 to $50,000 
grant from the Federal Environmental Pro- 
tection Agency to implement the proposed 
study. 

Early in 1985, the U.S. Forest Service and 
U.S. Bureau of Land Management (BLM) 
proposed a land exchange that would in- 
volve about 310,000 acres in Washington. 
Administration of these lands would be 
transferred from the BLM to the Forest 
Service. No enabling legislation had been 
passed by yearend. 

Legislation introduced in Congress would 
increase the amount of wilderness included 
in the Hells Canyon National Recreation 
area along the Snake River. Under the 
proposal, nearly 300,000 acres would be 
added, bringing the total area under protec- 
tion to about 517,000 acres. Most of the 
addition, however, will be in Oregon. 

Washington received $99,014 in 1985 from 
the BLM as receipts from the Mineral 


Leasing Act. 


REVIEW BY NONFUEL MINERAL COMMODITIES 


INDUSTRIAL MINERALS 


Barite.—C-E Minerals Inc., a wholly own- 
ed subsidiary of Combustion Engineering 
Inc., shipped barite flotation concentrates 
from its mill at Leadpoint in northern 
Stevens County. Production and value in- 
creased significantly compared with that of 
1984. 

Calcium Chloride (Natural).—Tacoma 
Chemical Co. Inc. and Occidental Chemical 
Corp. were the sole producers of natural 
calcium chloride. 

Cement.—Ash Grove Cement West Inc., 


Columbia Northwest Corp., Ideal Basic In- 
dustries Inc., and Lehigh Portland Cement 
Co. reported production of portland cement 
from three counties. About 8096 of the 
portland cement produced was used by 
ready-mixed concrete companies, 996 by 
highway contractors, 7% by concrete prod- 
uct manufacturers, and 446 by other users. 
Ash Grove and Lehigh also produced 
masonry cement. Production for the year 
was up slightly over that of 1984; however, 
value remained about the same. 
Clays.—Clay production decreased 17% 
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in quantity and 1296 in value in 1985 from 
that recorded in 1984. Three companies 
reported clay production from seven pits. 
All of the production was classified as 
common clay. Interpace Industries Inc. con- 
tinued operation of its mine and brick plant 
in Spokane County. 

Diatomite.—Witco Corp., Inorganic Spe- 
cialties Div., processed diatomite at its 
Quincy plant in Grant County. The firm 
continued to bo the State's only diatomite 
producer. Production and value during 1985 
were up when compared with 1984 figures. 

Gypsum.—Crude gypsum was mined by 
Agro Minerals Inc. at Poison Lake, Okanog- 
an County. This was the only gypsum mine 
in the State. The product was used as a soil 
conditioner. Production and value decreas- 
ed significantly during 1985. 

Calcined gypsum was produced by Nor- 
west Gypsum Inc. in King County and 
Domtar Gypsum America Inc. in Pierce 
County. Production and value were essen- 
tially unchanged from those of 1984. 

Lime.—Continental Lime Co. produced 
quicklime and hydrated lime at its Tacoma 
plant in Pierce County. Continental also 
began production of precipitated calcium 
carbonate at a pilot plant in Tacoma. North- 
west Alloys Inc., Stevens County, produced 
quicklime. Total value and quantity in- 
creased slightly over that reported in 1984. 

Olivine.—IMC Olivine, Imcore Div., pro- 
duced olivine from its stockpile at the Twin 
Sisters Mine in Skagit County. In Whatcom 
County, Olivine Corp. mined and milled 
olivine from its Swen Larsen quarry. Pro- 
duction increased significantly but value 
decreased during 1985. The changes were 
attributed, at least in part, to increased 
imports. 

Peat.—Peat was mined by Ocean Farms 
Inc., Maple Valley Humus, and Bonaparte 
Peat in Grays Harbor, King, and Okanogan 
Counties, respectively. Production increas- 
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ed in quantity and value. 

Sand and Gravel.—Construction. —Con- 
struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
even-numbered years only; therefore, this 
chapter contains only estimates for 1985. 
Data for odd-numbered years are based on 
annual company estimates made before 
yearend. 

Industrial.—Industrial sand production 
in the State decreased 1096 in quantity but 
increased 7% in value during 1985 compar- 
ed with 1984 figures. Production was from 
Chelan, King, and Stevens Counties, and 
major uses were for glass containers, ferro- 
silicon, sandblasting, fluxes, filtration, and 
cement manufacture. 

PPG Industries Inc. announced plani to 
construct a float glass manufacturing plant 
in Lewis County, near Chehalis. This would 
be the first such plant in the Pacific North- 
west. The company plans to have the facili- 
ty in production by early 1986 for the manu- 


facture of clear, tinted, and coated glass. 


Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; the 1984 chapter gave estimates. 
Data for even-numbered years are based on 
annual company estimates made before 
yearend. 

Crushed.—The 1985 production of crush- 
ed stone was down 8% in quantity and 2% 
in value from the estimates made for 1984. 
Major uses were for graded road base or 
subbase, unpaved road surfacing, and rip- 
rap and jetty stone. Columbia River Carbon- 
ates, a limited partnership of Bleeck Man- 
agement Inc., and Genstar Stone Products 
began the mining of marble at their Wau- 
conda Whitestone Mine in Okanogan Coun- 
ty. The marble is shipped for processing to 
Woodland via rail. Northwest Alloys contin- 
ued to mine dolomite and quartzite in 
Stevens County for use in magnesium metal 
production. 
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Table 4.—Washington: Crushed stone! sold or used by producers in 1985, by use 


(Thousand short tons and thousand dollars) 


Use Quantity Value 
Coarse aggregate 1-1/2 inch): 

— acus ) VT ß UN OM UN 1,118 5444 

a a op r . —?'ãʒñ | 
ous aggregate, coarse LL - - -- - - ---------—---—------- 197 586 
Bituminous surface-treatment aggregate 299 1,057 
Railroad ballast |... -—---------------------------- -m 180 676 
Fine aggregate (-3/8 inch): Screening, undesignated |... „ 188 506 

conte And Cne aggregater: 

Graded road base or subbase ____._.. ~~. --_--_-~--~---------- 2,879 9,851 
8 aggregate 7 TZ EM ne EINE 190 y 
Crusher run or fill or wat. 280 727 
Other Ti ENCODER EE . oe ee ae 266 631 
Agricultural: Agricultural purposes? -~ ------------------------------- 61 230 
Whiting or whiting substitute... «é««c!«k LLL -=-= =-=- -=== 45 116 
JJ ĩðKͥ EES E EN a Na MEA E PCIE ETA 726 1,710 
Other unspecified ___-------------------- LLL LLL LLL 2222222222. 2,008 5,444 
MOOR 1p UP PP ——À— CPC 49,548 91,062 


includes dolomite, granite, limestone, quartzite, sandstone, traprock, volcanic cinder and scoria, and miscellaneous 


SIncludes stone used in 


concrete 
coarse te (large) coarse aggregate 
and maintenance purposes, and 


épata do not add to total shown 


Dimension.—Dimension stone was pro- 
duced in Skagit, Stevens, and Yakima Coun- 
ties from four quarries. 

Sulfur (Recovered).—Atlantic Richfield 


aggregate (coarse), filter stone, Mone sand (concrete an oe E OF MNA 
combined coarse and fine 


aggregates, stone used for other 


VVVVVVVVVVVVVVTVTVTVVVCVVTTTTTTT 
because of independent rounding. 


producers purchase about one-third of all 
BPA- generated power. 


Table 5.— Washington: Estimated primary 


Co. and Mobil Oil Corp. continued to pro- aluminum plant production data 
duce sulfur as a byproduct from petroleum 
refining in Whatcom County, while Texaco : tity Percent of Value 
Inc. recovered byproduct sulfur at its Puget S thousand national (thousands) 
Sound facility in Skagit County. Production 
and value were up significantly in 1985 188) ------ 1927 + 1470074 
compared with that of 1984. 1988 _____ 981 29 1, 
1984... 1,126 27 2,010,971 
METALS 1985______ 919 28 1,747,502 
Aluminum.—The State’s aluminum 


smelters, in aggregate, operated at about 
7996 of rated capacity near yearend, com- 
pared with about 67% for all smelters 
nationwide. This compared with about 90% 
statewide and 75% nationally near the 
beginning of 1985. Production cutbacks af- 
fected all seven of the State's smelters. 
Total production of primary aluminum in 
Washington was down 1396 in quantity and 
value during 1985, compared with that of 
1984, but the State again ranked first in the 
Nation. The decreases were attributed to 
increased electrical power costs and declin- 
ing worldwide prices. 

Aluminum preducers were generally in 
favor of a Bonneville Power Administration 
(BPA) proposal for variable power rates. 
The proposed plan would link the cost of 
power sold to the producers to the market 
price of the metal. Northwestern aluminum 


Copper.—Asarco permanently closed its 
Tacoma copper smelter in March after hav- 
ing announced plans for the closure in June 
1984. The smelter was the only domestic 
processor of high-arsenic concentrates. The 
plant was the last remaining copper smelter 
on the west coast with deep-water port 
access and was the last remaining smelter 
available for Northwest copper producers. 
The company cited poor market prospects, 
shortage of feed material, and increasingly 
stringent environmental regulations as rea- 
sons for the shutdown. Asarco was consider- 
ing the continued operation of an arsenic 
trioxide production plant at the site, using 
technology under test by the Colorado 
School of Mines. Most arsenic is used in 
industrial chemicals as wood preservatives, 
with lesser amounts utilized in the manu- 
facture of herbicides, desiccants, and other 
miscellaneous applications. 
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Gold.—The 1985 gold production and val- 
ue in the State increased compared with 
that of 1984. The increases were due mainly 
to the July startup of the Cannon Mine near 
Wenatchee, Chelan County. 

The Cannon Mine is a joint venture 
between Asamera Minerals and Breakwa- 
ter Resources. Asamera is the operator and 
51% owner, with Breakwater holding the 
remainder. The Asamera-Breakwater joint 
venture acquired interests in the Central B 
Reef, Day-Lovitt Mine D Reef, and Canyon 
No. 2 properties from United Mining Corp. 
and the B-North and Lovitt Mine (Gold 
King Mine) from Tenneco Minerals Co. 
These properties are near the B Reef prop- 
erties; the joint venture began mining in 
July. Reserves for the Cannon Mine are 
reported to be 5.25 million short tons grad- 
ing 0.214 troy ounce of gold per ton. Pro- 
duction contained in concentrate form 
from the 2,000-ton-per-day mill was sold 
to J. Aron and Co. The concentrate was 
shipped by rail to Vancouver, WA, and then 
loaded on ships bound for smelters in the 
Federal Republic of Germany or in Japan. 

Hecla continued operations at its Repub- 
lic Unit near Republic, Ferry County. The 
company announced discovery of two veins 
on the 1100 level, which it named the Gold- 
en Promise Nos. 1 and 2. One of the veins 
reportedly contains 2.4 ounces of gold and 
12 ounces of silver per ton over a thickness 
of 12.7 feet. The other vein is 5.7 feet thick 
with 0.3 ounce of gold per ton. At the time of 
discovery, the mine reportedly was produc- 
ing ore, mostly from the Bailey vein, with 
grades of 0.5 ounce of gold per ton and 1.5 to 
2.0 ounces of silver per ton. Company offi- 
cials stated that the new discoveries should 
add several years to mine operations. 

Heap leaching operations continued at 
the Minnie Mine in Okanogan County by 
Cordilleran Development Inc. and at the 
Gold Dike Mine in Ferry County by Vulcan 
Mountain Inc. Glamis Gold Ltd. continued 
heap leach testing at the South Penn prop- 
erty under an agreement with Crown Re- 
sources and Gold Capital. Reported results 
indicated that 2,300 short tons of crushed 
ore grading 0.05 ounce of gold per ton and 
m for 27 days recovered 5396 of the 
gold. 

Lead.—The Pend Oreille lead-zinc mine 
in northern Pend Oreille County remained 
on standby; mine maintenance and pump- 
ing continued. The mine, owned by Pintlar 
Corp., a subsidiary of Gulf Resources & 
Chemical Corp., was under option early in 
1985 to a group of Canadian investors. That 
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option was subsequently terminated. 

Magnesium.—Northwest Alloys, a wholly 
owned subsidiary of Aluminum Co. of 
America, operated its magnesium metal 
plant at Addy in Stevens County, but at a 
reduced level from that of 1984. The reduc- 
tion was due mainly to industrywide de- 
clines in aluminum production, the princi- 
pal consumer of magnesium. Northwest 
Alloys sells the waste material from its 
operation to Industrial Mineral Products 
Inc., which reprocesses the material to re- 
cover magnesium salts and metals. 

Silicon.—Union Carbide Corp. began con- 
Struction of an $85 million addition to 
double the size of its polycrystalline silicon 
plant at Moses Lake in Grant County. The 
Moses Lake facility refines metallurgical- 
grade silicon, which is converted to a silane 
and sprayed across glowing hot rods about 
0.25 inch in diameter. The 5-foot-long rods 
are coated to a diameter of about 3.0 inches 
and shipped to computer chip manufactur- 
ers for additional refinements that include 
forming single, uniform crystals through a 
remelting of the rods. The resulting cylin- 
ders are then sliced into smooth wafers and 
further processed into silicon chips. 

M. A. Hanna Co. continued production of 
silicon and ferrosilicon at its Rock Island 
smelter.in Douglas County, near Wenatch- 
ee. The company received most of the raw 
material from its quartzite mine near Gold- 
en, British Columbia, Canada; the remain- 
der is shipped from Rockland, CA, by an 
independent supplier. The metals are sold 
to aluminum, steel, and electronics manu- 
facturers, and to Union Carbide for use in 
its polycrystalline silica plant at Moses 
Lake. Northwest Alloys continued produc- 
tion of ferrosilicon from quartzite mined at 
its Blue Creek quarry in Stevens County. 

Steel.—Leckenby Co. of Seattle sold its 
steel fabrication plant and machinery, clos- 
ing an operation that began in 1946. The 
plant had employed 260 poople. The compa- 
ny reportedly blamed its demise on the 
collapse of major markets and low-price 
foreign competition. Leckenby's major mar- 
kets were in fabricating pollution control 
facilities for nuclear and coal powerplants 
and aluminum plants, super structures for 
local shipyards, and machines for the parti- 
cle board industry. 

Seattle Steel Inc. ordered and installed a 
new $10.5 million continuous casting mill 
that allows the plant to preduce small bars 
and shapes at lower costs. The equipment 
will increase annual production capacity 
from 350,000 to 540,000 short tons and 
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increase employment from about 900 to 
about 700 people. 

Titanium.—International Titanium Inc. 
(ITI) of Moses Lake was taken over by 
Wyman-Gordon Co. (WGC) of Worcester, 
MA. ITI supplies WGC with most of its 
titanium sponge, used to manufacture tita- 
nium forgings supplied to the aerospace 
industry. The ITI plant has a rated annual 
capacity of 5 million pounds but reportedly 
has been operating below that rate because 
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of market conditions. WGC has announced 
plans to become an integrated titanium 
producer and to later expand into titanium 
mill products. ITI continued to defend itself 
against lawsuits claiming damages to local 
residents from a spill of titanium tetrachlo- 
ride that occurred in May 1982. 


1State Mineral Officer, Bureau of 88 Spokane. WA. 
*Geologist, n Division o ogy and Earth 
eis Mane Wa. 


Table 6.— Principal producers 


Commodity and company Address Type of activity County 
Aluminum: 
Aluminum Co. of America Box 120 Plant Clark. 
Vancouver, WA 98660 
Doc nen Box 221 cado uus Chelan 
Wenatchee, WA 98801 
Comalco Pty. Ltd 95 Collins St. EENES o ETE Klickitat. 
Melbourne, Victoria 3000 
Intalco Aluminum Corp - sas aa Whatcom 
Ferndale, WA 98248 
Kaiser Aluminum & Chemical Box 6217 Dos gig on tus Spokane. 
Corp. 6 WA 99207 
DO ee te ee eee: Taylor Way ee SOS eis Pierce 
Tacoma, WA 98421 
Reynolds Metals Co .. Box 999 Add ae a ere Cowlitz. 
Longview, WA 98632 
Cement: 
Ash Grove Cement West Ine ae AW. Macadam Ave. NENEN: |: SR King. 
te 
Portland, OR 97201 
Columbia Northwest Corp! |... Box 37, tta Sp AO te ez Whatcom 
Be ham, WA 98227 
Ideal Basic Industries Ine Box E King. 
Denver, CO 80201 
Lehigh Portland Cement Co Udo ton Mall quud suut Pend Oreille 
Allentown, PA 18105 
up 
deal Basic Industries Ine Box 8789 Pit... Clallam. 
Denver, CO 80201 
Mutual Materials CoOo Box 2009 Pits and plant King and Pierce 
Bellevue, W A 98009 
Diatomite: 
M ens 5 a division of 520 Madison Ave. Mine and plant Grant. 
aca: Witco Co New York, NY 10072 
Asamera Minerals (U.S.) Ine 2100, 144 4th Ave. SW. Mine and mill Chelan 
, AB T2P 3N4 
Hecla Mining Co . 6500 Mineral Dr. o Ferry. 
Box 8000 
T Coeur d'Alene, ID 83814-1931 
e: 
Continental Lime Coo 1220 Alexander Ave. Plant Pierce 
Tacoma, WA 98421 
Northwest Alloys Inc.? ______ Box 188A, Route 1 Plant and mine Stevens 
á Addy, WA 99101 
eat: 
Bonaparte Peat __________- Aeneas Route, Box 5 Bog - -------- Okanogan 
Maple Valley H 18805 SE 170th 8 Bog King 
ple ey Humus : t. | | | |  Bog...------ ing. 
Renton, WA 98055 
Sand and gravel (industrial): 
Industrial Mineral Products Box 95 Quarry and plant Do 
Inc. Ravensdale, WA 98051 
Lane Mountain Silica o Box 236 F Stevens 
Valley, WA 99181 
Wenatchee Silica Products 610 Doneen Bldg., Box 1668 Quarry... -- Chelan 
805 Inc. Wenatchee, WA 98801 
ne: 
Burlington Northern Railroad Co 1810 American Bank Bldg Quarries. _ _ _ _-— Various 
Portland, OR 97205 
Columbia River Carbonates_ .. _ — Box D Mine and plant Okanogan 
Woodland, WA 98674 


See footnotes at end of table. 
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Table 6.—Principal producers —Continued 


Commodity and company Address Type of activity County 
Stone —Continued 
DeAtley Cord Box 648 Quarries and plant |§ Okanogan. 
Lewiston, ID 83501 
U.S. Forest Service, Region — — — 319 SW. Pine St. Quarries _ _ _ _ __ Do. 
| Box 3623 
Portland, OR 97208 
Woodworth & Co. Ine 1200 East D St. Quarries and plant Pierce. 
Tacoma, WA 98421 
Titanium: 
International Titanium Ine 1320 Wheeler Rd. Sponge metal Grant. 
Moses Lake, WA 98837 plant. 


1 Also stone. 
2Also magnesium, industrial sand, and stone. 
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The Mineral Industry of 


West Virginia 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the West Virginia Geological and 
Economic Survey for collecting information on all nonfuel minerals. 


By Donald K. Harrison! and Dewey S. Kirstein? 


The value of West Virginia's nonfuel 
mineral production in 1985 was $105.4 mil- 
lion, a $6.8 million decrease compared with 
that of 1984. Leading mineral commodities 
produced, in descending order of value, 
were crushed stone, cement, salt, common 
clay and shale, fire clay, construction sand 
and gravel, and industrial sand. Crushed 
stone, the leading commodity, accounted for 
more than one-third of the State's total 
nonfuel mineral value. Mineral commodi- 


ties processed or manufactured but not 
listed in table 1 included aluminum, ferroal- 
loys, fluorspar, synthetic graphite, finished 
iron oxide pigments, pig iron, steel, nickel, 
iron and steel slag, zinc, and zirconium. 
Nationally, West Virginia ranked 39th in 
the value of nonfuel minerals produced. The 
State ranked second in ferroalloy ship- 
ments; third in finished iron oxide pig- 
ments; fourth in fire clay production; and 
sixth in iron and steel slag sales. 


Table 1.—Nonfuel mineral production in West Virginia! 


1984 1985 
Mineral 
% ³»˙.é A uec m. thousand short tons. $81 410 881 $3,942 
Bal oo n e uuum d e E E EE Saas 1, W 895 W 
Sand and gravel (construction) . —---------------- do 976 3,198 900 99,000 
Stone (cruahed) --- do- 49,100 €87,300 9,898 
Combined value of cement, lime, sand and gravel (industrial), and 
values indicated by symbol VW XX 68,279 XX 60,719 
TO ossada A. ee eae XX 112,187 XX 105,409 
*Estimated. W Withheld to avoid disclosing company proprietary data; value included with “Combined value" 


XX Not applicable. 


Production as meesured by mine shipments, sales, or marketable production (including consumption by producers). 
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Table 2.—Nonfuel minerals produced in 


West Virginia in 1984, by county! 
County ke 
"— t, clays. 
AME ore Clays, sand and gravel. 
Mason Sand and gravel 
m- Lime. 
Wer 5 Salt. 
3 cue ru Pand Mae gravel: 
Undistributed*... tome (crushed) 
1No uction of nonfuel mineral commodities was 
for counties not listed. 


ta not available by county for minerals listed. 


Table 3.— Indicators of West Virginia business activity 


1988' 
Em t and labor force, annual average: 
J) RR RPE ee Ea TE RS DNUS thousands. _ 1,968 
Total civilian labor fore — —ꝛ ! do... 111 
nem beet eee eee eee 8 percent 18.0 
Employment (non agricultural): 
QM ee te eee ne Ye thousands 48.6 
Nonmetallic minerals except fue do- 
minihg — ³o·¹mꝛ ⁰·⁰ꝛm. y do- 41.8 
Oil and gas extraction _. „„ do... 
e Ld n E DA T e do- 
E Samet omees — M 
Chemicals and products ______________________de____ 21.6 
Petroleum and coal products? ccc. RECON 7 
5 n and public utili e444 o $94 
it! RE misese rs 
Wholesale and dE. 5 ROOTED ee "AER 121.4 
Finance, insurance, real estate _.. «a«a«é«4é«4„%4ce!vq „ "om ions 
Government and government enterprises da 127.8 
)%)%VCTT!C!ͤ ³•—1 e da 582.3 
Personal income: 
Total. e sone ceu i o A c DE ML millions $18,105 
Percapil-  .—. — en eLhouew eee y y ee et 
Total average weekly hours, uction workers _______________~______ 2 
Total average hour ings, production woror——44441% $9.7 
— — )) (v0ꝗ!] x $14.3 
F 2 Rid MUERE TERE NO ee Tey NER E EE ORE EP illi n" 
õÄ§; q : ³ . Si eo m c E do 312.10 
Mining total ꝛ—i—U—eꝛr 22222222222.2-2 do- $1,751 
Nonmetallic minerals except fuel do- 
%% hſhGddGũ . e eee do- $1,576 
Oil and gas extractioo-˖n k 44«44„4„4ͤ4v't̃ůẽ ̃ ͥ ——2 „ da 1 
Man 1 J) 8 do- 
Primary metal industries 3 
Stone, clay, and products tt, do 
and allied reduce Jjnöͤͤ ĩðͤ ene eee eae es do 55 
Petroleum and coal produ et 2e 
Transportation and public utilities da 1,136 
Wholesale and retail trade ...————-———-———------------ 4 ——— ; 
Finance, insurance, real estate «4 SONA 
Sorio o hs uuu. LUC eee et da- 015 
Government and government enterprises Bhs) 1,989 


See footnotes at end of table. 
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Table 3.— Indicators of West Virginia business activity —Continued 
1988" 1984 1885 


Construction activity: 
Number of private and public residential units authorized®__._.____________ 1,884 2,189 1,477 
Value of nonresidential construction? __ _._.._____._________ millions_ _ 240 * 141.9 
Value of State road contract awards da 0 0 0 


Shipments of portland and masonry cement to and within the State 
thousand short tons 418 414 416 


Nonfuel production value: 
crude mineral value _ sss millions $104.0 $112.2 $105.4 
hil. J| o -naaa a eee $53 $53 $54 
PPreliminary. "Revised. NA Not available 
1Bureau of Labor Statistics, U ncc i a anay AA AA 


u of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 
31983 data based upon 16,000-place sample; 1984 and 1985 data based upon 17 000. place sample. 


Sources: U t of US. t of Labor, and Heavy Construction and 
vs 105 S. Department of Commerce, Departmen Highway vy Magazine, 


300 


200 


100. 


MILLION DOLLARS 


1977 1980 1985 
Figure 1.—Total value of nonfuel mineral production in West Virginia. 
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Figure 2.— Principal mineral producing localities in West Virginia. 


THE MINERAL INDUSTRY OF WEST VIRGINIA 


Trends and Developments.—In an effort 
to expand the use of the State's coal and 
limestone resources, the West Virginia Geo- 
logical and Economic Survey (WVGES), 
U.S. Department of Energy's Morgantown 
Energy Technology Center, West Virginia 
University (WVU), and several coal compa- 
nies conducted research to develop combus- 
tion technologies to more effectively burn 
the State's high-sulfur coals. In 1984, more 
than one-half of the 181 million short tons 
of coal mined in the State were used for 
power generation. Of the total used for 
power generation (78.5 million tons), 43 
million tons was sold to other States and 
80.5 million tons was used in the State. One 
of the more promising developing com- 
bustion technologies is Atmospheric Fluid- 
ized Bed Combustion (AFBC).* In an AFBC 
boiler, crushed coal is mixed with limestone 
and burned while suspended by air forced 
through the bed of the boiler. The limestone 
absorbs most of the sulfur dioxide and other 
pollutants from the flue gas before it leaves 
the boiler. Development of AFBC technolo- 
gy could stimulate the use of the State's 
high-sulfur coals and would greatly expand 
the use of the State's limestone resources. 

Legislation and Government Pro- 
grams.—Several West Virginia laws af- 
fecting the State's mineral industry were 
enacted in 1985. House bill 1850, the West 
Virginia Energy Act, became effective on 
July 11 and created the new State Depart- 
ment of Energy by combining the Depart- 
ment of Mines with the Reclamation Divi- 
sion of the Department of Natural Re- 
sources. The new Department of Energy 
was given jurisdiction over every coal, oil, 
or gas regulatory program. It received the 
authority to issue permits and regulate in 
areas such as dams, water pollution, waste 
disposal, reclamation, and conservation. 
The Department of Energy is to be headed 
by a Commissioner and Deputy Commis- 
sioner and divided into two sections—the 
Mines and Minerals Division, and the Oil 
and Gas Division. 

Senate bill 1, passed in March, provided 
for public response to applications for sur- 
face mining permits. Under this act, any 
person having an interest that may be 
adversely affected, or an officer or the head 
of a Federal, State, or local governmental 
agency, was given the right to file a written 
objection to a proposed initial or revised 
permit application for a surface mining 
operation within 30 days after publication 
notice of the last required advertisement of 
that permit. 
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House bill 1334, effective July 1, changed 
mine subsidence insurance coverage for 
State residents. The definition of “struc- 
tures" covered by the insurance was amend- 
ed, and the maximum coverage was raised 
from $50,000 to $75,000. 

House bill 1693, which became effective 
on July 7, did away with the State's Busi- 
ness and Occupation tax, although it kept 
and changed the gross receipts tax (sever- 
ance tax) for public utilities, electrical pow- 
er generators, telecommunications, and nat- 
ural resources industries. Under the new 
law, the severance tax for coal, beginning i in 
1987, increases from 3.85% to 4% in 1992. 
The tax on natural gas of 8.6396, drops to 
6.596 in 1987 and then decreases to 496 by 
1992. Any new gas wells would be taxed at 
496 beginning in 1987. During the same 5- 
year period, the tax on limestone will in- 
crease from 2.2% to 4%, while the rate for 
sand and gravel would dip from 4.3% to 4%. 

The Economic Section of the WVGES 
continued to collect data and conduct on- 
going research toward expanding the 
growth and development of the State's non- 
fuel mineral industry. Studies on sources of 
raw materials used in construction near 
high growth areas continued. The sand and 
gravel resources of the Ohio River, along 
with its two lower terraces, continued to be 
examined, mapped, and studied. Informa- 
tion from the study, which embraced an 
area extending from Chester to Parkers- 
burg, will be used in conjunction with other 
sand and gravel data already obtained for 
the determination of its resource potential 
to the State's construction industry. 

As of yearend, the Economic Section col- 
lected samples from most of the State's sand 
and gravel and stone producers for chemical 
and mineral analyses. This information was 
added to the State's computer data base for 
limestone and sandstone. 

The Economic Section also updated its 
1958 Mineral Resource and Mineral Indus- 
tries Map using results of recent geologic 
mapping and mining activity. The map, in 
the process of being published, will be color 
coded to show the geologic occurrence or 
production of coal, oil and gas, limestone, 
sandstone, clay and shale, salt, and sand 
and gravel* Another publication nearing 
completion was the West Virginia Gazet- 
teer of Physical and Cultural Place Names, 
a directory of over 31,000 place names that 
includes towns, institutions, airports, parks, 
schools, streams, lakes, etc. Reports publish- 
ed during 1985 included a State Mineral 
Producers and Processors Directory, a min- 
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eral industry status report, a generalized 
description of the rocks beneath the State, 
and an article on the State's salt resources, 
one of the area's first industries.* 

During the year, the WVU College of Law 
received a grant from the Eastern Mineral 
Law Foundation to implement a law school 
seminar on Surface Mining Law and Regu- 
lation. The seminar will examine the Fed- 
eral Surface Mining Control and Reclama- 
tion Act of 1977, and will emphasize proce- 
dural and substantive requirements of 
Federal law, implementation of the law by 
coal mining States, and oversight by the 
Federal Office of Surface Mining.* 

In order to encourage State support for 
basic research in the mineral sciences and 
engineering, the U.S. Bureau of Mines 
awarded an allotment grant of $147,000 to 
the Mining and Mineral Research Institute 
at WVU, Morgantown. The allotment was 
part of the Mineral Institute program creat- 
ed by Public Law 98-409, the State Mining 
and Mineral Resources Research Program 
Act. The new act, signed into law in 1984, 
increased the required matching ratio from 
one State dollar to one and one-half dollars 
for each Federal dollar in fiscal years (FY) 
1985 and 1986. Thereafter, through expira- 
tion of authority in 1989, matching must be 
on a 2-to-1 basis. Additional research grants 
were also jointly made to WVU and the 
Pennsylvania State University for research 
on respirable dusts under the Generic Cen- 
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ter Research Program. 

During FY 1985, the U.S. Bureau of 
Mines funded five contracts and grants in 
the State valued at $879,570 to WVU and 
two engineering firms. The largest con- 
tract—valued at nearly $500,000—was 
awarded to the Frick Construction Co. to 
test the Bureau of Mines-developed Burnout 
Control System in Albright. Although con- 
trolled burnout had been used experimen- 
tally with some success on underground 
coal mine fires, the Albright project was the 
first test on a waste-bank fire. The system 
involved completely burning out the com- 
bustible waste material while maintaining 
control of the fumes and heat produced. 
Controlled burnout promised a way to elimi- 
nate a serious environmental problem, and 
at the same time, convert a coal waste to a 
coal resource. 

In FY 1985, several West Virginia coun- 
ties received $430,300 from the Federal 
Government as their share of royalties from 
various activities in Monongahela National 
Forest. Nearly one-fifth of the moneys were 
attributed to mineral leasing and mining 
royalties. Meanwhile, the U.S. Forest Serv- 
ice was drafting a 50-year plan for the 
Monongahela National Forest that would 
substantially increase commercial activity 
in the forest. The plan called for an increase 
in timbering, tripling the road mileage in 
the forest, and leasing of up to 46,000 acres 
for mineral exploration. 


REVIEW BY NONFUEL MINERAL COMMODITIES 


INDUSTRIAL MINERALS 


Cement.—Capital Cement Corp., a subsid- 
iary of Riverton Corp., operated the State’s 
only cement plant in Martinsburg in Berke- 
ley County in the State’s eastern panhan- 
dle. The wet-process plant, with an annual 
grinding capacity of 780,000 short tons, 
produced both portland and masonry ce- 
ment. Production and value of portland 
cement decreased 15% and 10%, respective- 
ly, from 1984 levels; masonry cement output 
and value were both about 18% higher than 
that of 1984. | 

In June, the Berkeley County Commis- 
sion approved a $5-million, low-interest 
loan to Capital Cement to modernize its 
crushing operation and reduce dust emis- 
sions. The basic changes planned included 
more efficient primary grinders, improve- 
ments to a secondary finishing mill, com- 
puterization of control rooms to allow better 


monitoring, and enclosures to trap excess 
dust. 

Clays.—Both common clay and fire clay 
were produced in 1985. Common clay and 
shale was mined by Continental Brick Co. 
and Capital Cement in Berkeley County and 
Sanders Dummy Co. in Lincoln County. 
Continental used the clay for the manufac- 
ture of face brick while Capital Cement's 
use was for portland cement manufacture. 
Common clay mined by Sanders was sold 
for “dummy clay" used by the mining in- 
dustry for explosive stemming. Production 
and value of common clay decreased 18% 
and 1196, respectively, compared with that 
of 1984. 

In August, the Appalachian Regional 
Commission awarded a $450,000 grant to 
Continental for a fuel conversion project at 
the Martinsburg plant. The grant nearly 
matched money put up by the company, 
which included $400,000 in industrial reve- 
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nue bonds and $100,000 of corporate equity. 
Total cost of the project will be $950,000. 
The plant, which had the capacity to pro- 
duce 65 million bricks per year, will convert 
its energy system from natural gas to a coal- 
fired kiln. 

Fire clay was mined by one company, 
Globe Refractories Inc., a subsidiary of 
Combustion Engineering Inc, Hancock 
County. Output again decreased in 1985 
compared with that of 1984 because of poor 
sales of refractory specialties utilized by the 
Steel industry. In November, Globe ceased 
production at the plant citing a lack of 
demand for the clay-ladle brick produced. 
At yearend, the plant was put up for sale. 

 Fluorspar.—Although fluorspar was not 
mined in the State, 1,633 short tons was 
consumed by various industries in the 
State. Fluorspar was used by the ceramic 
industry as a flux and opacifier in the 
manufacture of glass products, as a flux in 
steelmaking, in the manufacture of hydro- 
fluoric acid, and in other manufacturing 
processes. 

Gem Stones.—Several varieties of gem 
materials were found in the State's pre- 
dominantly sedimentary rocks. Specimens 
include coral, opal, various quartz varieties, 
and two types of coal (bone and cannel). The 
commercial production of these gem materi- 
als is insignificant. 

Graphite (Synthetic).—West Virginia 
ranked seventh of 14 States that produced 
synthetic graphite. One company, Union 
Carbide Corp.’s Carbon Productions Div., 
continued to produce graphite specialties at 
its Clarksburg plant, Harrison County. 
Graphite specialties produced included 
graphite electrodes and molds and dies used 
in producing crucibles for metals. 

Iron Oxide Pigments (Finished).—West 
Virginia ranked third in the Nation behind 
Illinois and Pennsylvania in shipments of 
finished iron oxide pigments. Mobay Chemi- 
cal Corp., a subsidiary of Bayer AG of the 
Federal Republic of Germany, operated the 
State’s only synthetic iron oxide plant in 
New Martinsville, Wetzel County. In 1985, 
shipments and value increased 10% and 
12% over that of 1984 primarily because of 
the continuing strong performances of the 
paint and construction industries, the larg- 
est consumers of the pigments. 

Regenerator iron oxides continued to be 
recovered from steel plant wastes by Weir- 
ton Steel Corp. 

Lime.—Lime was produced by one compa- 
ny in 1985. Both quicklime and hydrated 
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lime were produced by Germany Valley 
Limestone Co. in Pendleton County. In 
1985, both production and value of quick- 
lime declined compared with that of 1984. 
However, output and value of hydrated lime 
increased over 1984 levels. The lime was 
used principally for acid mine water neu- 
tralization, paper pulp, water purification, 
and sewage treatment. 

As part of a research program to study 
acid water abatement, the U.S. Department 
of the Interior awarded a $526,000 grant to 
the West Virginia Department of Natural 
Resources (DNR). The grant will furnish 
85% of the total project cost of $619,200 to 
install and operate an acid water neutral- 
ization station on the Cranberry River in 
the Monongahela National Forest. The sys- 
tem, developed under a cooperative re- 
search program involving DNR and WVU, 
feeds finely ground limestone from rotary 
drums using river flow as a natural source 
of power. 

Salt.—Salt, the first mineral developed in 
the State, was produced by three compa- 
nies. PPG Industries Inc. and LCP Chemi- 
cals-West Virginia Inc. produced salt brine 
in Marshall County and FMC Corp. oper- 
ated brine wells in Tyler County. In 1985, 
output and value decreased nearly 11% and 
30%, respectively, compared with that of 
1984. All of the salt produced was used in 
the manufacture of chlorine and caustic 
soda. Chlorine and caustic soda had a wide 
variety of uses including production of plas- 
tics, pulp and paper, and metal and petrole- 
um refining, reclaiming rubber, and other 
products. 

Near midyear, PPG completed a $100 
million-plus program to modernize the chlo- 
rine and caustic soda production facilities at 
its chemical plant in southern Marshall 
County. The program, begun in 1982, re- 
placed outmoded production components 
with high-efficiency units and upgraded 
support facilities. Modernization at the 
plant reduced energy demand by 10%. 

FMC’s Tyler County salt brine plant was 
closed near yearend 1985 after shutdown of 
the company’s South Charleston chlorine 
and caustic soda plant. The company cited 
high energy costs and equipment obsoles- 
cence as the reasons for the closure. About 
400 FMC workers were laid off at the South 
Charleston plant; 7 workers lost their jobs 
at the company’s Bens Run, Tyler County, 
salt brine plant. 

Sand and Gravel.—Construction.—Con- 
struction sand and gravel production is 
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surveyed by the U.S. Bureau of Mines for 
even-numbered years only; therefore, this 
chapter contains only estimates for 1985. 
Data for odd-numbered years are based on 
annual company estimates made before 
yearend. Based on these estimates, output 
and value of construction sand and gravel 
decreased 8% and 6%, respectively, com- 
pared with that of 1984. 

Industrial.—Industrial sand was produc- 
ed by two companies—Pennsylvania Glass 
Sand Corp. (PGS) in Morgan County and 
. Tolers Sand Co. in Wyoming County. In 
August, the Tolers Sand operation was clos- 
ed. PGS’ operations in Morgan County con- 
tinued to account for the majority of the 
State's production. Average value per ton in 
1985 was $21.85 compared with $18.72 in 
1984. Leading end uses were for glass sand, 
flat glass, and specialty glass. 

PGS, headquartered in Berkeley Springs, 
was sold to United States Borax & Chemical 
Corp. a subsidiary of The Rio Tinto Zinc 
Corp. PLC, United Kingdom, for $80 mil- 
lion. The purchase of PGS' nine producing 
facilities in the United States included the 
industrial sand operation in Berkeley Coun- 
ty, the State's largest preducer. Acquisition 
of the sand company will provide an impor- 
tant expansion for U.S. Borax into the 
industrial minerals area. 

Slag—Iron and Steel.—In 1985, two com- 
panies, both in Weirton, processed slag 
produced by the State's steel industry. 
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Standard Slag Co. processed blast furnace 
slag, and International Slag Co. processed 
basic oxygen furnace slag. 

Sales and value of iron and steel slag 
increased 19% and 10%, respectively, com- 
pared with that of 1984. These increases 
were the result of the continuing strong 
construction industry, the major user of 
slag. Blast furnace slag was used mainly for 
road base and coverings, fill, concrete aggre- 
gate, and asphaltic concrete aggregate. Ba- 
sic oxygen furnace slag was used for road 
base and fill. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; the 1984 chapter gave estimates, 
Data for even-numbered years are based on 
annual company estimates made before 
yearend. 

In 1985, crushed stone accounted for 
about 36% of the State’s total nonfuel 
mineral production. Both crushed limestene 
and sandstone were produced, with lime- 
stone accounting for nearly 8896 of the 
State's total output. A total of 40 companies 
operated 49 quarries; 36 of these were 
crushed limestene operations and 18 were 
crushed sandstone operations. Leading 
counties in order of output were Greenbrier, 
Randolph, Jefferson, and Berkeley. 

Although most of the stone was shipped 
by truck, a small amount was transported 
by barge and rail. 


Table 4.—West Virginia: Crushed stone’ sold or used by producers in 1985, by use 
(Thousand short tons and thousand dollars) 


(+ 1-1/2 inch): 
jetty stone 


Uncludes limestone and 


Quantity Value 
nm. canes eee 295 1,377 
JJ 8 156 1,871 
J i ci LE E 618 2,262 
EREMO MN VEMM EN 119 563 
ae Sa See eee ee ae 851 8,741 
E E ] ↄVWB-½ TIT ES 29 143 
b eed eee E a eb 91 453 
DET ML ee 8 180 761 
Se aa eis eee oes eats 119 483 
PERE EE PORE E 1,545 6,424 
PENEI EE EATE 190 985 
JJC ͤ 8 885 1,539 
MODICUS 281 1.528 
SEM aN sree MU 8 50 431 
MOORE ay ork pent RENE SUR 1,580 8,169 
UNO MER ĩðVAA NER 112 703 
TERCER 9,838 12,464 
———— —————ÓH “9 398 88,348 


sandstone. 
FVV railroad ballast, other construction and maintenance uses, and 


other uses not 


yiri ie EE flux stone, and lightweight aggregate. 
“Includes production reported without a breakdown by end use and estimates for nonrespondents. 
Data do not add to total shown because of independent rounding. 
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METALS 


Aluminum.—In August, Kaiser Alumi- 
num & Chemical Corp. shut down one of 
three operating potlines, bringing the facili- 
ty to one-half (81,500 short tons) of its 
163,000-ton operating capacity. Shutdown of 
the potline, which was reactivated in 1984, 
was due to lower prices and poorer demand 
for the metal. The closing, which affected 
approximately 195 workers, had no effect on 
the facility's fabrication plant. 

In August, Kaiser announced the signing 
of a "significant" agreement with General 
Motors Corp. (GM) to supply the automaker 
with a substantial portion of the estimated 
117-million-pound fabricated aluminum re- 
quirements for model year 1986. Kaiser will 
produce the bulk of the volume at the 
Ravenswood sheet and plate plant and the 
remaining requirements will be supplied by 
its plants in Newark, OH, and Trentwood, 
WA. Under the new contract, Kaiser will 
supply GM with brazing sheet, bedy sheet, 
bumper reinforcement stock, common alloy, 
fin stock, and rod. Another major contract 
awarded during the year was a multiyear 
contract with the General Dynamics Corp. 
for the production of aluminum parts for 
F-16 fighter jets. Parts for the planes will be 
made at both Ravenswood and Trentwood. 

Iron and Steel.—Two integrated compa- 
nies produced both pig iron and steel in the 
State. Weirton Steel, the Nation's largest 
employee-owned company, operated a plant 
in Weirton, and Wheeling-Pittsburgh Steel 
Corp. (W-P) operated plants in Wheeling, 
Follansbee, and Beach Bottom. A steel mini- 
mill was operated by Steel of West Virginia 
Inc. in Huntington. 

During the year, Weirton Steel completed 
a new $19 million emissions control project, 
which involved installing air cleaning de- 
vices on two high-pressure boilers that were 
modified to regularly burn coal and oil, if 
necessary. Another major capital expendi- 
ture in 1985 was a $30 million project to 
rebuild the No. 1 blast furnace. Also during 
the year, the company began producing a 
new galvanized product. Being marketed as 
WeirKote Plus, the product was claimed to 
offer superior resistance to corrosion. Typi- 
cally, galvanized coating was 10096 zinc, 
WeirKote Plus combined 9596 zinc with 596 
aluminum-mischmetal. Weirton Steel was 
the first U.S. steel producer to produce the 
new coated metal. 

In August, the U.S. Environmental Pro- 
tection Agency (EPA) struck down Weirton 
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Steel’s proposal for a “bubble plan” to 
measure and control air pollution at its 
Weirton plant. Although the plan was ap- 
proved by the West Virginia Air Pollution 
Control Commission, it was rejected by the 
EPA. Under the bubble plan, instead of 
measuring the emissions from each source, 
the air quality for the entire area was 
measured as if a huge bubble contained the 
air over that plant or area. Weirton Steel 
first proposed the bubble plan several years 
ago in response to a settlement between 
EPA and National Steel Corp., then the 
parent of Weirton Steel. 

In April, W-P, the Nation’s seventh larg- 
est steel preducer, filed for protection from 
its creditors under chapter 11 of the Federal 
bankruptcy laws. In turn, workers at the 
plants began a work stoppage in July. By 
early November, however, a settlement was 
reached with the workers and the plants 
resumed operations. 

Although preliminary work began early 
in the year on a proposed new $50. million 
steel coating mill in Follansbee, work was 
halted shortly afterward when W-P filed for 
bankruptcy under chapter 11. The proposed 
new mill, a joint venture between W-P and 
Nisshin Steel Co. Ltd. of Japan, would be 
able to coat 150,000 tons of steel and would 
create 400 new jobs. In December, however, 
officials of both W-P and Nisshin signed a 
shareholders agreement to proceed with the 
joint venture. Under terms of the new 
agreement, Nisshin will own 67% of the 
new mill and W-P will own 33%. Originally, 
the venture was to be a 50-50 arrangement. 
Final approval, however, was still contin- | 
gent on the decision of the U.S. Bankruptcy 
Court. 

United Steelworkers of America officials 
began undertaking a study on the feasibility 
of an employee stock ownership plan at 
W-P’s Benwood plant. The plant, which 
manufactured pipe used mainly in oil drill- 
ing and gas transmission, had been idle 
since 1983. Total cost of the study is ex- 
pected to be between $120,000 and $140,000. 
Two-thirds of the funding will be provided 
by the Governor’s Office of Economic and 
Community Development; the Steelworkers 
International will provide the remaining 
third. 

Steel of West Virginia operated the 
State’s only steel minimill. The plant, in 
Huntington, employed 480 workers and is 1 
of only about 6 specialty hot-rolling mills in 
the world capable of turning out small 
orders of hot-rolled steel bars in complex 
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shapes. Annual capacity of the plant is 
250,000 tons of continuous billets and 
150,000 tons of rolled products. 

Ferroalloys.—In 1985, three companies 
produced ferroalloys in the State; Elkem 
Metals Co. at its Alloy plant in Graham 
County; the Foote Mineral Co. at its Gra- 
ham plant in Mason County; and Chemetals 
Corp., a subsidiary of SEDEMA S.A. at 
Kingwood in Preston County. Shipments in 
1985 decreased 30% compared with those of 
1984. 

In December, Foote, a subsidiary of 
Newmont Mining Corp., closed its Graham 
ferroalloy plant affecting nearly 800 work- 
ers. The company decided to close the plant, 
which began operating in 1952, because of 
declining market conditions caused primar- 
ily by large volumes of imported ferroalloys. 
The closing was estimated to have cost the 
company about $5 million, mainly for sever- 
ance pay. Foote also announced that it was 
selling its rights to produce a proprietary 
line of ferroalloys produced at the plant to 
SKW Alloys Inc., Niagara Falls, NY. Under 
the agreement, Foote will supply technical 
assistance in 1986 and 1987, receiving as 
compensation a portion of the profit gener- 
ated by those products over a 6-year period. 
Foote could receive payments totaling be- 
tween $6 and $8 million during that period. 
SKW will produce the proprietary ferroal- 
loys at its Calvert City, KY, plant. 

Also, near yearend, a Government-funded 

retraining program was under way at El- 
kem’s ferroalloy plant in Alloy. The compa- 
ny was awarded a $69,050 contract by the 
Governor's Office under the Federal Job 
Training Partnership Act to retrain about 
450 of its workers. The project, expected to 
be completed by March 1986, will train the 
workers in statistical process control pro- 
cedures. 

Nickel.—Inco Alloys International Inc. 
continued to produce wrought high-nickel 
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alloys at its Huntington plant in Cabell 
County. During the year, the welding prod- 
ucts operations were moved from Hunting- 
ton to Newton, NC, in order to accommo- 
date the relocation of its research pilot 
plant from New York to the Huntington 
complex. The company decided to place the 
research plant adjacent to its nickel alloy 
production facilities in Huntington because 
the research center was concentrating on 
developing products that can be quickly 
commercialized. Research projects included 
work on low-coefficient expansion alloys 
ug other alloy systems for the N 
in 

Zinc.—The Meadowbrook Corp., a wholly 
owned subsidiary of T. L. Diamond & Co. 
Inc., operated a zinc plant at Spelter, Harri- 
son County. Zinc drosses, ashes, and other 
residues were used to produce zinc dust 


oxides and other zinc preducts. 


Zirconium.—Corhart Refractories. Co. 
produced high-density zircon and chromic 
oxide refractory brick using imported ores 
at its Buckhannon plant in Upshur County. 
Imported tin oxide was also used at the 
plant to produce tin oxide electrodes. 
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Table 5.—Principal producers 
Address Type of activity 
Box 98 Smelter and 
Ravenswood, WV 26164 fabricating 
plant. 
Box 885 Quarry and plant 
Martinsburg, WV 25401 
Box 1111 WV i Pit and plant 
Box D Underground mine 
Newell, WV 26050 515 
Midkiff, WV 25504 $= 2 ©. 
Penn Lincoln Parkway West Plan 
Pittsburgh, PA 15205 
Box 302 Quarry and plant 
Riverton, WV 26814 
Box 8127 Brine well 
South Charleston, WV 25308 . 
Drawer Brine wells and plant 
ille, WV 26041 
1Ga Center 171 8 
Pi PA 15222 
1 Oliver Plaza Dredgee_ .. 
Pittsburgh, PA 15222 
Route 1 Quarry and plant 
Cheshire, OH 45620 
Newell, WV 26060 55 
er Plant 
Weirton, WV 26062 
Box 1 and P 
Berkeley Spri WV 25411 NY um 
Route 1, Box 1 Dred ge 
Welch, WV 24801 
21 Mine and quarry / 
ack ll es . 
Box Quarries 
Thomas, WV 26292 
Greer ; Mine and VEN 
Mongontoemn, WV 26506 8 
Route 8, Box Mine 
F 
Box 166 Quarry 
Milleville, WV 25484 
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The Mineral Industry of 


Wisconsin 


This chapter has been pas under a Memorandum of Understanding between the 


Bureau of Mines, U.S. 


partment of the Interior, and the Wisconsin Geological and 


Natural History Survey for collecting information on all nonfuel minerals. 


By James J. Hill Thomas J. Evans, and Wanda J. West? 


The value of nonfuel mineral production 
in Wisconsin was $125.1 million in 1985. 
This was about 3% less than the 1984 
figure. On the national level, the State 
ranked 37th in the value of nonfuel mineral 
output. Diminished sales of portland ce- 
ment (16%), lime (8%), construction sand 
and gravel (10%), crushed stone (8%), and 
dimension stone (9%), contributed to the 
decline in overall State mineral value. Sales 
improved for peat and industrial sand. 


About 63% of the State’s mineral value was 
accounted for by sales of crushed stone and 
construction sand and gravel. Another 15% 
was attributed to sales of lime. 

Mineral commodities processed within 
the State from out-of-State sources included 
iron oxide pigments, perlite, and vermicu- 
lite. Sulfur was recovered as a refinery 
bypreduct. No metallic minerals have been 
produced in the State since 1982. 


Table 1.—Nonfuel mineral production in Wisconsin: 


1984 1985 
Mineral Value Value 
; Quanti (thou- Quanti (thou- 
id sands) 7 sands) 
1§;i“ A 8 thousand short tons 378 $19,892 841 $19,001 
Pat — o ul oo ee e da- 9 W 10 W 
Sand and gravel: 
cone PRA dE eee do. .-- 17,785 38,245 616, 000 *96,000 
Industrial «4 da- 1, 060 11,821 1,197 14,624 
Crushed ----------------------------—- do 15,800 *45,000 14,496 42,880 
i . racer unes 24 2,863 22 2,183 
Combined value of abrasive stone, cement, and values indicated 
D er fkk... ENDO LUR EM XX 11,527 xx 10,872 
Toal i a ee ee xx 129,848 xx 125,110 


man W Withbeld to avoid disclosing company proprietary data; value included with “Combined value" 
Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
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Table 2.—Nonfuel minerals produced in Wisconsin in 1984, by county! 


County Minerals produced in order of value 
Adan .— 5n - rout m ⁰ ee iE Sand and gravel (construction). 
C1111 nni uc n oue c c See eL Do. 
Fü; ] ů f..... 8 Do. 
Oa”, > RRR ] . v uude ee Do. 
177 ³Ü¹ ⁰ ww. y y uL Er Lime, sand and gravel (construction). 
FCC] “U ⁰˙mA]A]ỹÿꝑyIXüñ esL E LL Sand and gravel (construction). 
BUrtnblt p e um Ee i ede Do. 
ae prose LI EES IE COS NN EC ET Do. 
a ta ce A EE ud EE T E : 
Bub o o eu c I Do. 
, e nu eee ce Sand (industrial), sand and gravel (construction). 
Crawford - CCP OPEN PROP SEM UP Sand and gravel (construction). 
Dane ucl neret re ees aree ee ee See ee ee Do. 
Dodge pp ̃ ̃ p LEE LU E Lime, sand and gravel (construction). 
]]]. a 8 Sand and gravel (construction). 
Douglii cun TT!!! u coe ae Lime, cement, sand and gravel (construction). 
(— €——— —— a —  — 8 Sand and gravel (construction). 
URDU. ͥ — ²²² mIAB̃1ʃt:!t᷑ʃuzuu.. 8 Do. 
7JJ%/%%/%ͤ))/ßhßͥͥͥũſſſſſ ß Do. 
Fond du LAc M ——— —— ————Hs Lime, sand and gravel (construction). 
FOTO as Ss .ꝓÜX¹uVn-. ʒ ae Se ee Sand and gravel (construction). 
Green Lake: 222.252 20623 T:... h we eee Sand (industrial), sand and gravel (construction). 
Iron 7) (x Lm Sand and gravel (construction). 
„%%% VZ uic dU E Sand (industrial), sand and gravel (construction). 
JOON ooo a a eae E Sand and gravel (construction). 
Kenosha 2. 5 uo Ron ne furt Do. 
DOC LIU M HENRI Do. 
La CroNé. oc ³ĩW ͥ⁰¼(t eee i C Lt Do 
Lincoln E ER RM EEUU 8 Do. 
e eee ß oe M e E E LE Lime, sand and gravel (construction). 
Marathon. uum A8 Sand and gravel (construction). 
Marinette oc a uer d. Sand and gravel (construction), sand (industrial). 
Milwaukee . - - - - - ----------------—- Cement. 
OCOD Lo omes M ĩͤ v ĩͤ- E EE Sand and gravel (construction). 
Oneida Deque Do. 
Out oS ke eui ei ure mou dd Gea tied desde Do. 
fFTTTW0WGſT0V ĩͤ ee Do. 
Pépi ß ß Do. 
„ . . LLL Meu Sand and gravel (construction), sand (industrial). 
Polk e s ecl nuce , ee dcc D E Sand and gravel (construction). 
POrtsgé oec eue enim ee eens eae Do. 
PIE ee ee cc Do. 
f d LN E de ene Do. 
Richland Mw Uc Do. 
j^. JEMEN d ee RN Do. 
Rü uu. cnn uae Se eee 8 Do. 
%%% yyy md. 88 Do. 
899 ³ꝛo¹ ͥ E ⁰·ͥ E iC Eu Ei D E Sand and gravel (construction), abrasive stone. 
DAWG! I.I. ö n h · vr mD Sand and gravel (construction). 
SHAWANO ß uude ic. ee I Do. 
VVV... Do. 
^, D a oe ee ED POET EOS FCRC ee UPC EE f 
Va 0 5. 5 oem Do. 
Walworth o uuu mc mu ee ie ceu oe cL Do. 
WNDU ETT ʒyms RENNES Do. 
Washi E. lacu c DEI E lame E Do. 
WSURSMN ß Lulli cct Lc eee Sand and gravel (construction), peat. 
: ⅛˙² ⁰⁰ ⁰ k y 8 Sand and gravel (construction), sand (industrial). 
Waushara -.-—--—-—--------------------------- Sand and gravel (construction). 
7 ooo citm ͤ y y M rs CR PS Sand and gravel (construction), sand (industrial). 
Undistributed _———---------------------—--—-— Stone (crushed and dimension). 


1No production of nonfuel mineral commodities was reported for counties not listed. 
3Data not available by county for minerals listed. 
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Table 3.— Indicators of Wisconsin business activity 


1989'—- — 1984 1985 
Employment and labor force, annual average: BR 
0 LH 3 e E e I EMT GILL UMS thousands 4,141 4,162 4,775 
Total civilian labor for eee do- 2,390 2,874 
Unemploymennnmetmtddl 2222222222222222224 percent 10.4 7.8 7.2 
Employment (non agricultural): 
Mining total thousands 1.9 1.9 2.2 
Nonmetallic minerals do 1.8 1.8 1.8 
Manufacturing total „ do— 484.1 518.9 514.8 
i industris - — ccc do- 17.6 19.9 19.3 
Stone, clay, and igas irrt. do- 7.8 8.12 7.8 
Chemicals and allied productive déc. 9.3 9.7 10.0 
Construction: ccu es neue m niai d do- 57.7 63.2 62.8 
Transportation and public utilities do— 88.1 91.9 93.7 
Wholesale and retail trade do... - 433.8 452.8 462.5 
Finance, insurance, real estate ____________________---- do- 98.6 101.3 104.2 
5», ⅛ ð ſ ð dd do- 888.6 4044 4115.2 
Government and government enterprise do... 812.5 814.7 ` 821.6 
Toa eonenn Cn i PE uU Pee 8 do— 1,864.6 1,949.2 1,976.8 
Personal income: 
7Cͤõͤ TRAE ²⅛ ⁰M ]³ͤ 6m millions 111.888 $59,987 15 
FF opui ⁰⁰⁰ d LE e Eie 11,558 — $12,597 513, 154 
Hours an ings: 
Total average weekly hours, production workertr ss 40.7 41.1 41.1 
Total average hourly earnings, production workerss $9.8 $10.0 $10.3 
Earnings by industry: ` 3 
Farm incouönmeeeeeee „„ millions $718 $1,325 $1,130 
ff — o luc a iis do- $31,288 825 0 
ining total___________-__-__-__---_--_---__-___-_ do... $117 $186 " 7125 
Nonmetallic minerals |... Lc ~~~ -22 do- $43 $44 
Manufacturing totalllllnlnnnnnnnnnnssssns 222222-2 do— $12,122 313,518 313 
i metal industries do— i 
Stone, clay, and glass products - -- - ccc do... 181 198 198 
Chemicals and allied product - --- -------------- do...- 8 10... 
Petroleum and coal (fer NNMERO CROIRE do- $16 817 $14 
Construction n ð³o’w¹iA.i aE do... 1,858 „131 2,198 
Transportation and public utilities do— 2,481 716 838 
Wholesale and retail trade w? do_ __ 941 809 682 
inance, insurance, CC!!!k Eu Sue eee do... 1,978 2,090 818 
Service s E ce LL LEE D c do— 992 Ete 
Government and government enterprise do— 587 970 873 
Construction activity: 
Number of private and public residential units authorized 16,962 17,771 20,151 
Value of nonresidential construction millions dex: $830.9 1 
Value of State road contract awards do — - 8.2 $235.9 .2 
Shipments of portland and masonry cement to and within the State 
thousand short tons 1,283 1,458 1,279 
Nonfuel mineral production value: 
Total crude mineral value... „„ milliona.. _ $101.2 $129.8 $126.1 
Value per capita- a at ye eee een $21 $27 $26 


1Bureau of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 
sources. : 

Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 

*Data may not add to total shown because of independent rounding. 

*1983 data based upon 16,000-place sample; 1984 and 1985 data based upon 17,000-place sample. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 


U.S. Bureau of Mines. 


Trends and Developments.—The Wiscon- 
sin Department of Natural Resources 
(DNR) continued assessing the impact of 
Exxon Minerals Co. proposed zinc-copper 
mine near Crandon in Forest County during 
1985 and began preparing a draft Environ- 
mental Impact Statement (EIS) on the min- 
ing project. Exxon had submitted an envi- 
ronmental impact report (EIR) to the DNR 
in late 1982. The EIR is the principal envi- 
ronmental assessment document used by 
DNR to prepare a draft EIS as required by 
the Wisconsin Environmental Policy Act. 


In May, Exxon notified the DNR that it 
planned to modify its construction and op- 
erating plan for the Crandon Project. Citing 
significant changes in the world metal mar- 
kets and the economic outlook, Exxon pro- 
posed to mine the zinc-rich portion of the 
deposit (sphalerite-dominated massive ore) 
and leave the copper-rich portion (chal- 
copyrite-dominated stringer ore) available 
for mining at later stages of the operation. 
Production would be reduced from the origi- 
nally proposed 9,100 metric tons per day to 
7,000 tons and may be reached in stages. 
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Figure 1.—Value of sand and gravel and stone and total value of nonfuel mineral 
production in Wisconsin. 


Work force requirements would drop to 600 
from the approximately 700 employees orig- 
inally proposed. The tailings ponds and mill 
water facilities would be downsized to ac- 
commodate the lower preduction rate, and 
the mine construction period would be re- 
duced from 42 months to about 30 months. 
With the downsizing of the project, the 
mine life would also be extended. 

The change in mining plans interrupted 
the DNR's progress on the draft EIS, and 
the document was rescheduled for public 
review and hearings in mid-1986. 

Several other developments occurred in 
the State's mineral industry. In the nonme- 
tallic sector, Pfizer Inc. announced that it 
would build a precipitated calcium carbon- 
ate (PCC) plant in Wisconsin Rapids adja- 
cent to Consolidated Paper Inc.'s pulp mill. 
Startup of the multimillion-dollar facility 
was scheduled for the first quarter of 1986. 
Lime obtained from regional sources would 
be reacted with carbon dioxide recovered 
from the pulp mill to preduce the desired 
grades of PCC that would be used as a high- 
brightness and high-opacifying pigment in 
premium quality coated and uncoated 
papers. 


The Kalium Chemicals unit of PPG In- 
dustries Inc. began construction of a 20,000- 
short-ton-capacity potash terminal at Madi- 
son that was to cost more than $2 million. 
Consisting of two storage domes, railcar 
unloading equipment, conveyors, and 
reclaimer systems to reload trucks, the 
terminal will be operated by Royester- 
Madison Inc., a fertilizer manufacturer, for 
Kalium. Potash will be supplied by Kal- 
ium’s Belle Plaine, Saskatchewan, Canada, 
plant in unit trains of up to 100 cars. 

In the metallic sector of the State’s econo- 
my, Mercury Stainless Corp., headquarter- 
ed in Wheeling, IL, announced plans to 
build a $50 million mill to produce cold-roll 
stainless steel near Kenosha that could 
create about 200 jobs by the end of 1987. 
Reasons cited by the company for favoring 
that location included lower power rates, 
proximity to Mercury's markets, availabili- 
ty of skilled labor, and Kenosha's deepwater 
port. After the announcement was issued in 
July, several other States submitted pack- 
ages of financial incentives to the company 
to try to entice them to relocate in their 
States. By yearend, the company had not 
decided where it would locate the plant. 
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Figure 2.—Principal mineral producing localities in Wisconsin. 
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Several metals processing, fabricating, 
and manufacturing facilities were put up 
for sale during 1985. Armco Inc., based in 
Middletown, OH, announced that it would 
seek a buyer for its Ladish Co. of Cudahy 
and other operations in its Aerospace and 
Strategic Materials Group. Ladish’s plant in 
5 did forging, diemaking, heat treat- 
ing, and machining. Another plant in Ke- 
nosha, Ladish's Tri Clover Div., made valves 
and pumps and sanitary fittings for the 
dairy, food-processing, brewing, and phar- 
maceutical industries. Combined employ- 
ment at the plants was about 3,250 persons. 
No announcement of a sale had been made 
by yearend. 

Inland Steel Co. of Chicago hired the 
Merrill Lynch investment banking firm to 
sell its subsidiary INRYCO Inc. that had a 
plant with 700 employees in Milwaukee. 
INRYCO designed and built commercial 
steel buildings and manufactured compo- 
nents for steel buildings, such as floor, roof, 
and wall systems, doors, and drainage sys- 
tems. Although the company was head- 
quartered in Deerfield, IL, the Milwaukee 
factory was its largest operation. About 
1,700 people were employed by the company 
in 10 plants nationwide. A sale of the 
company had not been consummated by the 
end of 1985. 

Beatrice Companies Inc. sold its Brillion 
Iron Works Inc. in Brillion early in the year 
to the Robins Group for $32.5 million. The 
Brillion operation made gray iron, ductile 
iron, and compacted graphite iron castings, 
along with farm equipment. 

Arco Metals Co. of Rolling Moadows, IL, a 
subsidiary of Atlantic Richfield Co., divest- 
ed two operations in Wisconsin during the 
year. Wisconsin Centrifugal Inc., based in 
Waukesha, was sold to Southern Centri- 
fugal of Chattanooga, TN, in June. The 
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company produced centrifugal cast bronze 
and steel castings. In October, Arco Metals 
sold its American Brass Co. unit to Buffalo 
Brass Co. Inc. of Buffalo, NY. The sale 
included American Brass's plant in Ke- 
nosha as well as five other plants that 
produced copper and copper alloy products 
as rod, sheet, strip, tube, and wire. 

Employment.—Wisconsin's employment 
picture continued to show signs of improve- 
ment in 1985. The State Department of 
Industry, Labor, and Human Relations 
(DILHR) reported annual average unem- 
ployment at 171,000 persons, or about 7.2% 
of the work force, a slight improvement | 
over the 1984 rate. Employment in the 
mining sector also showed gains, rising 
nearly 16% over 1984 figures. Average an- 
nual earnings in the mining sector were 
$22,510 in 1985 compared with $22,520 in 
1984. No strikes were reported in the min- 
ing industry in 1985. 

Exploration Activities.—In 1985, drilling 
for metallic minerals reached its lowest 
level of activity in 8 years. Only 24 holes 
were drilled, compared with 54 holes in 
1984. Total footage drilled, however, in- 
creased 17% over that of 1984. Drill records 
for 1985 included four holes completed by 
Exxon on its Crandon Project property in 
support of refinements to its mining plan, 
which was revised in May 1985. Drilling 
occurred in seven counties, all in northern 
Wisconsin. Lincoln County had the greatest 
number of holes drilled, followed by Forest 
County. Drilling also took place in Chippo- 
wa, Florence, Iron, Oconto, and Price Coun- 
ties. Five companies were active out of a 
total of 16 companies that held exploration 
licenses at some time during the year. A 
summary of drilling activity is presented in 
table 4. 


Table 4.—Wisconsin: Metallic mineral exploration in 1985 


Total 
drilled 
AMAX Exploration Inc... ~~~ ee 2 1,278 
American & Nickel Co. Inne «„ 1 868 
Exxon Minerals Co ooo «„ „„ „ 4 4,158 
Kerr-McGee Cors ꝛʒꝑͥ DDHh Hh ꝛꝛß««ł«ł„„„4ł„4 „» „„ 5 8,681 
Ernest K. Lehmann & Associates of Wisconsin ieee 12 9,419 
Total. sil ³˙ ] ³⁰¹ V ͥ ͥ A P LA Ci Ira DAE Lr 24 19,444 


Wisconsin Geological and Natural History Survey. Metallic Mineral Exploration in Wisconsin, Summary of 


Source: 
1985 Activity. 
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Exploration for diamonds during 1985 
focused on areas in southeastern and north- 
western Wisconsin. Targets included sus- 
pected kimberlitic rocks buried beneath 
glacial and Paleozoic cover in the southeast 
and unusual near-surface structures in the 
Pierce County area. At yearend, the south- 
eastern Wisconsin activity had been aban- 
doned with some activity in the northwest- 
ern Wisconsin holdings scheduled for 1986. 

The press reported several accounts of 
exploration activity in the State. Mineralco, 
an Illinois company, and InteResources Inc. 
of San Antonio; TX, reportedly were investi- 
gating a disseminated gold prospect near 
Rhinelander at Hixon Lake. Plans were to 
drill several holes on the prospect in 1986.* 

GEOEX Inc. of Iron Mountain, MI, receiv- 
ed a prospecting permit from the Bureau of 
Land Management to explore for copper, 
gold, nickel, and zinc on 360 acres in the 
Nicolet National Forest in the vicinity of 
Perch and Hemlock Lakes, about 10 miles 
west of Florence. The firm planned to con- 
duct geophysical studies in the area before 
5 permit expired in November 

8 

Leasing activity for the purpose of metal- 
lic mineral exploration was at a low level 
during 1985. County records indicated that 
only two companies leased land totaling 
1,110 acres in Lincoln and Oneida Counties. 
This represented a 60% drop in leased 
acreage compared with that of 1984, which 
in itself had declined over 80% from 1983 
leasing activity.* 

Several reasons could be given for the 
decline in leasing activity: (1) The price of 
metals was low on the world market, (2) 
prime target areas have already been leas- 
ed, evaluated, and the acreage retained or 
dropped, and (8) a “wait-and-see” attitude 
was taken by the mining industry as to 
whether Exxon could obtain a mining per- 
mit for its Crandon Project. 

Leasing for oil and gas, however, rose 
sharply in 1985, reflecting major acquisi- 
tions of leases on public land holdings in 
northwestern Wisconsin. Oil and gas leas- 
ing for 1985 was 478,000 acres, up from 
approximately 220,000 acres leased in 1983 
and 1984 combined. The leases with the 
largest block of acreage were signed on 
county forest lands in Burnett and Douglas 
Counties.’ 

During the year, Amoco Production Co. 
announced plans to drill a 12,000-foot explo- 
ration borehole to evaluate petroleum po- 
tential along the Wisconsin portion of the 
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Keweenawan-Age Midcontinent Rift. The 
proposed drillsite, termed a rank wildcat, 
was located in Bayfield County on privately 
held lands near the Chequamegon, National 
Forest. In the latter part of May, Amoco 
informed the Wisconsin DNR of its decision 
to defer drilling in Wisconsin until it gath- 
ered more geological information. By year- 
end, no petroleum drilling by Amoco or 
other leaseholders in northwestern Wiscon- 

sin had occurred. Declining oil prices in late 
1985 made it unlikely that petroleum explo- 
ration would occur in the near future. 

In another action related to the potential 
of finding oil in the Midcontinent Rift, 
Grant-Norpac Inc., a Houston, TX-based oil 
exploration company, probed the depths of 
Lake Superior using a sophisticated seismic 
survey ship to record the underlying rock 
structure. Results indicated several inter- 
esting features that could attract wildcat 
petroleum exploration. 

As a result of the oil exploration activity, 
several Great Lakes States governors band- 
ed together to propose a ban on drilling for 
oil or gas in the Great Lakes, a primary 
source of water for the surrounding States 
and Canadian Provinces. A formal resolu- 
tion to ban drilling was expected to be 
signed in 1986. 

Shipping.—The 1985 shipping season at 
the Port of Duluth-Superior began on April 
2 with the first shipment of iron ore from 
the Duluth, Missabe & Iron Range Railway 
Co. (DM&IR) docks in Duluth and ended on 
December 22 when the last lake carrier 
departed. The Seaway Port Authority of 
Duluth reported total waterborne com- 
merce passing through the Port of Duluth- 
Superior at 25.8 million metric tons, down 
20.6% from the 32.5 million tons reported in 
1984. Iron ore and concentrates shipped to 
domestic ports dropped 23.6% from the 17.4 
million metric tons reported in 1984. Iron 
ore and concentrates shipped to Canada 
totaled 1.6 million metric tons, down 11.1% 
from 1984 figures. The American Iron Ore 
Association reported iron ore and concen- 
trates of 8.5 million gross tons (railroad 
weight) handled through the Burlington 
Northern Railroad facility on Allouez Bay, 
compared with 11.1 million gross tons han- 
dled in 1984. The DM&IR docks handled 6.1 
million gross tons of iron ore and concen- 
trate in 1985 compared with 7.8 million 
gross tons in 1984. 

The port experienced declines in ship- 
ments of grain, grain byproducts, iron ore 
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and concentrate, and oilseed. Declines were 
also recorded for receipts of limestone, lime- 
stone products, fertilizer, calcium chloride, 
and sodium chlorides from domestic and 
Canadian sources, and general cargo. Ship- 
ments of Western coal and petroleum coke 
recorded slight increases over 1984 figures. 

Problems on the Great Lakes also added 
to the port's troubles in 1985. The St. 
Lawrence Seaway, which links the Great 
Lakes to the Atlantic Ocean, was closed for 
24 days beginning October 14 when a wall 
collapsed in a navigation lock on the Wel- 
land Canal. On November 29, the Seaway 
closed for another 8 days when a freighter 
rammed a bridge on the St. Lawrence River 
near Montreal. 

During 1985, Burlington Northern filed 
suit against the City of Superior, claiming 
that the city's collection of taxes on taconite 
shipped through its facility in Superior was 
unconstitutional. The firm had lost a simi- 
lar suit the previous year in the Douglas 
County Circuit Court, but the decision was 
under appeal to the State Supreme Court. 
Superior had collected about $2.5 million in 
taxes since the law went into effect. About 
30% of the tax receipts were passed on to 
the State. Results of the suit were expected 
in 1986. 

The Midwest Energy Terminal in Superi- 
or established a new record in 10 seasons of 
shipping Western coal to electric generating 
facilities in Michigan. Nearly 7 million 
short tons of coal was transshipped in 1985 
compared with 6.7 million short tons 
shipped in 1984, the previous record year. 

The Port of Green Bay on the western 
Shore of Lake Michigan reported a total of 
2.2 million short tons of cargo through the 
pert in 1985, compared with 2.5 million tons 
in 1984. Major mineral commodities enter- 
ing the port, in decreasing order of tonnage, 
were coal, cement, limestone, and salt. 

Total tonnage through the Port of Mil- 
waukee was down about 1896 during 1985, 
reaching only about 2.5 million short tons. 
No imports were reported for clinker, con- 
crete aggregate, gypsum, or limestone, and 
large drops were reported for, in order of 
percent decline, sand, pig iron, grain, and 
Steel. The shutdown of the St. Lawrence 
Seaway for several weeks also adversely 
affected the port's business. Table 5 lists 
selected nonfuel mineral commodities im- 
ported during the year. 


MINERALS YEARBOOK, 1985 


Table 5.—Port of Milwaukee: Selected 
nonfuel mineral commodity imports! 


(Short tons) 

Commodity 1984 1985 
cement. 888,796 34,776 
Concrete aggrega to 11057 SIn 
— eA 6.110 cn 
Limestone 2 ---- 129,295 um 
Pig PPP 61,445 33,368 

FFF 498,062 
Sanda 44,985 22.199 
Total 1,258,810 916,005 


Source: 1985 Annual Report, Port of Milwaukee, U.S.A. 


Legislation and Government Pro- 
grams.—In 1985, a section within Wisconsin 
Act 29, the 1985 Executive Budget Bill, 
amended existing statute 70.40 to read that 
“Every person operating an iron ore concen- 
trates dock in this state, shall on or before 
December 15 of each year pay an annual 
occupational tax equal to 5 cents per ton 
upon all iron ore concentrates handled by or 
over the dock during the year ending on the 

ing December 31. In this section 
"dock" means a wharf or platform for the 
loading or unloading of materials to or from 
ships." Previously, iron ore companies op- 
erating in Wisconsin and paying a net 
proceeds tax were exempt from this tax. 

The Wisconsin DNR promulgated an ad- 
ministrative rule (NR 134) that regulated 
oil and gas exploration in the State. The 
action was taken because of the high degree 
of interest shown in the Midcontinent Rift 
Zone, the accelerated levels of oil leasing 
activity, and the plan of one company to 
drill a deep exploration hole, which was 
later rescinded. The rules set licensing and 
bonding requirements for oil and gas explo- 
ration, provided for notification of intent to 
drill, and established procedures for the 
abandonment of drill holes. 

Wisconsin’s attorney general issued an 
opinion (OAG 12-85) in April stating that, in 
tax delinquency proceedings, a county ac- 
quires fee simple title to land, including 
mineral interests therein, whether severod 
or not. The opinion had been sought by the 
Legislative Council Mining Committee to 
clarify the legal position of tax deed lands 
that are common in the extensive county 
forest holdings in northern Wisconsin. 
County governments had requested a deter- 
mination to clarify their right to lease the 
minerals they had obtained through tax 


THE MINERAL INDUSTRY OF WISCONSIN 


deeds, as much of the county forest land was 
of interest to exploration firms. 

In 1985, the Mining Investment and Local 
Impact Fund Board disbursed almost 
$462,000, most to local governmental units 
near Exxon’s Crandon Project in Forest 
County, to mitigate impacts due to metallic 
mineral development. Permit-period pay- 
ments totaling $431,600 were disbursed to 
two towns and two tribal governments near 
the Exxon property. Discretionary pay- 
ments of $30,300 were disbursed to fund 
local mining impact committees, compre- 
hensive planning and zoning in the Town of 
Elcho, fencing and ground-filling near sub- 
sidence zones in Iron County, and continued 
monitoring of sulfate-impacted wells near 
Shullsburg in southwestern Wisconsin. Rev- 
enues supporting Impact Fund Board dis- 
bursements included a $350,000 loan from 
the State to the Board and $80,000 in 
revenues from the iron ore concentrates 
tax. Net proceeds tax revenues, another 
source of Board funding in past years, were 
not received in 1985. Although specific 
grant funds were not issued in 1985, the 
Impact Fund Board maintained an active 
interest m funding local economic develop- 
ment near the closed taconite mine former- 
ly operated by Jackson County Iron Co. at 
Black River Falls. 

Statutory changes affecting the Impact 
Fund Board in 1985 included (1) revised 
accounting and fiscal procedures mandated 
by the legislature following the 1984 Legis- 
lative Audit Bureau report, (2) the addition 
of counties to the construction-period pay- 
ment program, so counties can receive up to 
$300,000 per year for mine-related expenses, 
and (3) legislatively mandated limitations 
on Impact Fund Board funding of legal 
expenses. 

Two Wisconsin counties actively pursued 
development of nonmetallic mining ordi- 
nances in 1985. Marathon County began to 
draft a new ordinance after State legisla- 
tion passed in 1984 gave counties clear 
authority to adopt nonmetallic mining rec- 
lamation ordinances. Sawyer County also 
began to revise its existing mining ordi- 
nance to encompass nonmetallic mineral 
operations. At yearend, neither ordinance 
had been formally adopted by the respective 
county boards. 

In another action, Marinette County, in 
cooperation with the Wisconsin Geological 
and Natural History Survey, University of 
Wisconsin—Extension, began to formulate 
a competitive leasing system for metallic 
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minerals on county forest lands. Develop- 
ment of the lease policy was — to be 
completed in 1986. | zs 

In June, the Wisconsin f i cal and 
Natural History Survey moved from its 
home of 22 years on University Avenue to a 
new location at 3817 Mineral Point Road in 
Madison. The new offices provided the Sur- 
vey with needed space for its expanding 


programs. 

The Survey’s special efforts were ‘directed 
toward geologic mapping and ground water 
studies during the year. Three 1:250,000- 
scale bedrock geologic maps covering about 
80% of the State’s land area were completed 
as were two county bedrock geologic maps 
at a scale of 1:100,000. Pleistocene geologic 
mapping was under way in 11 counties in 
support of ground water studies. The county 
maps were to be part of a comprehensive 
county atlas mapping program that will 
include geologic, hydrologic, and soils maps, 
plus derivative maps, for land use p ing. 

Among the publications released by the 
Survey during 1985 were Special Report No. 
8, “Groundwater Protection Principles and 
Alternatives for Rock County, Wisconsin;" 
Bibliography and Index No. 21, "An Anno- 
tated Bibliography of Local Groundwater 
Management Publications; and Educa- 
tional Series No. 28, Major Groundwater 
Units of Wisconsin." Information Circular 
No. 47, “A New Subsurface Study of the St. 
Peter Sandstone," was also released in 1985. 

The Bureau of Land Management (BLM) 
released its final plan for surface and split- 
estate minerals of public lands in Wiscon- 
sin. The plan called for the disposal of all 
remaining BLM-administerod surface tracts 
in the State, following resolution of title 
conflicts and site specific land reports. All 
Federal mineral ownership remained avail- 
able for exploration and development, ex- 
cept where legal restrictions, intergovern- 
mental consistency requirements, adminis- 
trative or Congressional designations, or 
surface resource sensitivity prohibit such 
activities. | 

For Federal mineral estate holdings un- 
der State or local government or private 
surface, the plan defined management ob- 
jectives based on mineral production poten- 
tial. Management classes were defined for 
high, moderate, and low mineral production 
potential and for common variety mineral 
commodities. 

The U.S. Forest Service released its draft 
10-year management plan and EIS for the 
Chequamegon National Forest during the 
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year. The plan allowed for mineral explora- 
tion with surface-disturbing activities to be 


evaluated and permits granted or refused 
on a sité-specific basis. Surface mining 
would be prohibited on threatened or en- 


dangered Species breeding areas, fish 
spawning areas, or DNR scientific areas, 
although alternate mining methods might 
be approved. The report stated that 66% of 
the mineral rights in the forest were Fed- 
erally owtied. The remaining 34% of the 
mineral owhership was divided among 
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private owners, counties, or the State. 

The Federal Government distributed 
$620,250 to Wisconsin for its share of funds 
generated by activities (timbering, mineral 
leasing, recreation, user fees, etc.) on na- 
tional forest lands in fiscal year 1985. This 
compared with $728,750 in funds the State 
received in fiscal year 1984. Wisconsin's 
local governments received $554,541 in fis- 
cal year 1985 funds as "payments in lieu of 
taxes" for Federal tax-exempt lands within 
their boundaries. 


REVIEW BY NONFUEL MINERAL COMMODITIES 


INDUSTRIAL MINERALS 


Abrasive Stone.—Quartzite continued to 
be mined by Baraboo Quartzite Co. Inc. at 
its smáll quarry east of Baraboo in Sauk 
County. Extremely hard, the stone was used 
as a deburring and burnishing media at 
metal stamping plants in several States and 
foreign countries. The material was market- 
ed in about 20 different sizes, ranging from 
4 inches to sánd size and was shipped to 
consumers in 100-pound bags. Only one 
other producer in the United States process- 
ed stone for this use. Shipments declined 
about 7% during the year, but value in- 
creased about 6%. 

Cement.—Two companies operated clink- 
er-grinding facilities during 1985. Clinker 
and raw materials were obtained from out- 
of-State sources and stockpiled at the plant- 
sites until used. National Gypsum Co., Hu- 
ron Cement Div., produced portland cement 
at its facility at Superior, Douglas County, 
and St. Marys Wisconsin Cement Inc., a 
subsidiary of St. Marys Cement Ltd., pro- 
duced portland and masonry cement at its 
facility in Milwaukee. Shipments and value 
for portland cement dropped nearly 16% 
and about 15%, respectively, during the 
year, whereas masonry shipments and val- 
ue remained the same as that of 1984. Most 
sales were to ready-mixed concrete compan- 
ies and concrete product manufacturers. 
Sales to building material dealers, highway 
and other contractors, government agen- 
cies, and miscellaneous customers were also 
reported. 

Most of the cement produced was shipped 
in bulk (93%); the rest, in packaged form. 
All shipments were by truck. Shipments to 
and within the State were 1,240,000 tons of 
portland cement and 39,000 tons of masonry 
cement. 

Near midyear, National Gypsum an- 
nounced that it was negotiating the sale 


of its Great Lakes network of Huron Ce- 
ment distribution terminals to LaFarge 
Coppee, a France-based conglomerate in the 
building products industry whose Unit- 
ed States-Canadian subsidiary was LaFarge 
Corp. Transfer of ownership of the distribu- 
tion facilities was not consummated by 
yearend. 

Iron Oxide Pigments (Finished).—DCS 
Color & Supply Co. Inc., in Milwaukee 
County, processed and sold natural iron 
oxide pigments for colorant in animal food, 
cement and construction materials, foundry 
use, and paint and coatings. Sales and value 
increased modestly in 1985. 

Lime.—Wisconsin ranked 14th of 36 
States in the production of lime, which was 
the third highest valued mineral commodi- 
ty produced in the State. Plants were oper- 
ated by CLM Corp. at Superior, Douglas 
County; Rockwell Lime Co. at Manitowoc, 
Manitowoc County; and Western Lime & 
Cement Co. in Brown, Dodge, and Fond du 
Lac Counties. Both quicklime and hydrated 
lime were produced at the plants, with 
quicklime accounting for 71% of the total. 
Production dropped about 8% during the 
year and value about 4%. Sales were ad- 
versely affected by declines in steel and 
agricultural demand. Average value per ton 
increased $2.39. Lime consumed in Wiscon- 
sin was 145,000 short tons (99,000 tons of 
quicklime and 46,000 tons of hydrated lime.) 

Rockwell Lime Co. announced plans dur- 
ing 1985 to modify the old Medusa Cement 
Co. plant in Manitowoc and to convert it to 
high calcium lime production. Adverse pub- 
lic reaction to the proposal and discrepan- 
cies in air quality data caused the company 
to abandon the project for the near term. 

Western Lime brought its new 250-ton- 
per-day rotary kiln at Eden into production 
during the year. With the new kiln on- 
stream, the company phased out production 
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from its shaft kiln at the site while adding a 
substantial increase in capacity. 

Peat.—Four companies produced peat in 
1985. One company operated in Kewaunee 
County, and the other three companies had 
operations in Waukesha County. Sales and 
value increased 11% and 39%, respectively. 
Sales were for general soil improvement 
and for use as seed inoculant. About 6696 of 
the peat was sold in bulk, the rest in pack- 
aged form. Types of peat harvested were 
reed-sedge, humus, and hypnum. 

Perlite (Expanded).—Midwest Perlite 
Co., the State’s only producer, expanded 
crude perlite obtained from western sources 
at its plant in Outagamie County. The 
company’s product, used mainly for horti- 
cultural purposes, was bagged and shipped 
to consumers in Iowa, Minnesota, and 
Wisconsin. Sales and value of the product 
increased modestly in 1985. 

Sand and Gravel.—Construction.—Con- 
struction sand and gravel is surveyed by the 
U.S. Bureau of Mines for even-numbered 
years only; therefore, this chapter contains 
only estimates for 1985. Data for odd- 
numbered years are based on annual com- 
pany estimates made before yearend. 

Industrial.—Sand used for industrial pur- 
poses was produced by three companies in 
six counties. Production and value increas- 
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ed nearly 13% and 24%, respectively, in 
1985 compared with 1984 figures. Average 
value per ton increased $1.07. Major sales of 
industrial sand were for foundry applica- 
tions, glass manufacturing, hydraulic 
fracturing, and sandblasting. Wisconsin’s 
industrial sand was marketed throughout 
the Nation and in several foreign countries. 
Approximately three-fourths of the State’s 
sand sales was distributed to consumers by 
truck. The rest was transported by rail. 

Stone.—Stone production was surveyed 
by the U.S. Bureau of Mines for odd-num- 
bered years only; the 1984 chapter gave 
estimates. Data for even-numbered years 
are based on annual company estimates 
made before yearend. 

Crushed.—Nationally, Wisconsin ranked 
25th in crushed stone production, which in 
terms of value, was the leading mineral 
commodity produced in the State. Crushed 
stone was mined in 46 of the State’s 72 
counties at 175 quarries. Limestone gener- 
ated the greatest value of sales, followed by 
sandstone, granite, and traprock. 

In 1985, the U.S. Bureau of Mines began 
compiling crushed stone production statis- 
tics by districts for some States. Table 7 
presents end-use data for crushed stone 
produced in the eight Wisconsin districts 
that are outlined in figure 2. 


Table 6.—Wisconsin: Crushed ud sold or used by producers in 1985, 
y use 
(Thousand short tons and thousand dollars) 


Coarse aggregate (+ 1-1/2 inch): 
Macadam 


Bituminous aggregate, coarse 


Bituminous surface-treatment aggregate 
Railroad ballast —— -—-—-------------------- 


Fine aggregate (-3/8 inch): Screening, undesignated — — - 
ates: 


Combined coarse and fine 
Graded road base or sub 


Unpaved road surfacingggggiggg 
Crusher run or fill or waste 
Other construction’ 22222 A ĩ 8 


Agricultural limes tone 
Agricultural marl and soil oondition ers 
e and metallurgical: Flux stone 


Quantity Value 
ee aad EEEN seek CREE “ͤ 107 (*) 
ü %ð niga hala se ee 187 768 
EE 379 967 
JJ. ⁵ EP lee 88 878 2,746 
JJC ͤ w E ENERCME 257 906 
Wed 8 369 856 
Wb. IS EOCDMUN NS 109 228 
ES ate sg cl mee ee ees 202 377 
EE ĩðV ͤ K ER AEE 4,527 12,597 
JJ ͤ A E E AE E 784 2,095 
NEC e E T E eae 326 676 
DEPE LENE E E 8 107 636 
MEARS AEA E 86 578 8,397 
BM enn: a REN W 21 
%%% y sg aa he 1 W 
NEEE 8 3 W 
€—— aaa E E renee A 1 W 
JJ 8 1.080 3,294 
JJ ˙H᷑ 8 4,707 12,819 
mhlbrr Sana Ee, ͤ ed e hes ie LII 14,496 42,380 


W Withheld to avoid disclosing company proprietary data; included with “Other miscellaneous." 

Includes limestone, dolomite, granite, sandstone, and traprock. 

Withheld to avoid disclosing company proprietary data; included with “Other construction.” 

Includes stone sand (concrete), coarse aggregate (large), and stone used for other construction and maintenance 


sym 


purposes. 
tera stone used in cement and lime manufacture, chemical stone, stone used in chemicals, and data indicated by 


5Includes production reported without a breakdown by end use and estimates for nonrespondents. 
Data may not add to totals shown because of independent rounding. 
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Table 7.—Wisconsin: Crushed stone sold or used by producers in 1985, 
by use and district 
(Thousand short tons and thousand dollars) 
District 1 District 2 District 3 District 4 
as qe Value uA Value bond Value boy Value 
aggregate (4 1-1/2 inch) |. 6 © 3818 #115 8  — 
te, grade 110 179 865 494 1,257 ee t 
Fine aggregate (-3/8 inch!!!) os EN 71 166 186 - 225 SS — 
coarse and fine tes. 988 2188 2,081 5,48 1,105 2619 859 1,075 
Other constructiooůn 22222 2-- 841 981 NE P e is oe DER 
Agricultural limestone |... 188 164 ê) ad) ad) ê) à Q3 
Cement manufacture e "T à à ê) ê) "s ug 
Lime manufacture Ne ^p à @) ad) @) 8 oe 
Chemical stone EM e E. NA @) ed) EP 8 
Flux stone EN SONG Q ê) c e EE a 
Roofing granules -- Met = @) ?) se Ma m T 
Other fillers or extender _- S x on à 0 ron Saas 
Other miscellaneous a EN 212 1,515 967 3,072 um UR 
Other unspecified*. LL 1,958 5,542 711 2,059 1,050 2,579 Qo Qo 
Total!) 3.526 9,658 4.259 18,249 3,779 9,828 1.295 3,606 

Quan- Value Jer Value QUE" Value Jer Value 
aggregate (- 1-1/2 inch 8 86 Q) Q3 TUM i. 15 37 
C 62 68 168 Ls Ta è) 0 
Fine aggregate (-8/8 inch) 2 4 8 M i ate (3) Q) 
coarse and fine aggregate 879 38312 169 610 m NA y 100 
tural VV 81 404 123 594 oe ER 25 160 
chemical and metallurgical ~~ —— Hus m Q) à) oe Ty NN O 
Other i, EAEE E UO PINO PRU EEE 56 156 () Q EUN E "n i 
Total. c c-r Accius ucc 1078 4,140 496 1,580 Z= ut 184 378 


Dimension. —Nationally, Wisconsin rank- 
ed 18th of 36 States in dimension stone 
production. Production was by 10 compa- 
nies in 6 counties at 18 quarries. Uses of 
dimension stone produced in Wisconsin dur- 


ing 1985 are shown in table 8. Granite 
accounted for most of the monumental 
stone value and for a small amount of the 
ashlar and/or veneer sales. The remainder 
was limestone. 


Table 8.—Wisconsin: Dimension stone! sold or used in 1985, by use 


Cubic 
Value 
v tons (hou. (thou. 
sands) sands) 

Rough stone: 

Irregularahaped ston s c k ~~~ —r 2,886 36 $85 
rr Ll: cO Ier 1,771 21 814 
Ashlars and squared pieces 6,588 82 881 
Monumental _._______________________________________ 4,042 50 1,772 
c, Fisprine JJ ee EOD CAN PORT RAEEDUE 2/167 35 106 
ROOTED DRIN DEPO MISERE ate en Be a M 8,933 42 57 
Total* oo df ie A ee Ee e 21,920 272 2,183 


Includes granite and limestone. 
*Includes rough blocks and dressed slabs and blocks for building and construction. 
*Data may not add to totals shown because of independent rounding. 
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Granite, commanding 6996 of dimension 


stone sales, was the most valued rock type 
mined with production occurring in Mara- 
thon and Marinette Counties by four com- 
panies at six quarries. 

Six companies quarried limestone at 
seven quarries in Calumet, Fond du Lac, 
Manitowoc, and Waukesha Counties. The 
greatest number of quarries were operated 


liated by Koos Inc. at its plant in Kenosha. 
Sales dropped about 6% during 1985, and 
average value per ton dropped about 16%. 
Major sales were for agricultural purposes. 
Lesser quantities were used for loose fill 
and packing insulation, and as concrete, 
plaster, and roofing aggregates. 


aay Ne — Bureau of Mines, Minneapolis, 


in Waukesha County. c Associate rofessor, Minerals Information, Wisconsin 
Sulfur (Recovered).—Murphy Oil Corp. ep iade Natural History Survey, » Madison, MN 
continued to recover byproduct sulfur at its ‘North Mining Industry News. Assess- 
ment Comp InteResources’ Mon 


oil refinery in Superior, Douglas County. 
Sales dropped 18% during the year to about 
1,500 metric tons. Average value increased 
$4.92 per tons. 


Florence Mining News. GEO EOEX Gets Permit To Look 
Closer for Nickel in Nicolet. Feb. 6, 1986 


“Harkin, D. A. Mineral Transactions Activity and Terms 
in Wisconsin—1985. Univ. WL Agri Econ. Stati Paper No 


Vermiculite (Exfoliated).—Crude ver- 7% c i ME footnote 6. 
miculite from out-of-State sources was exfo- 
Table 9.— Principal producers 
Commodity and company Address Type of activity County 
E re Quartzite Co. Inc Box 128 Quarry and plant Sauk. 
Baraboo, WI 53913 
National Gypsum Co., "wd Town Center Grinding plant Douglas. 
Huron Cement Div te 2000 
Southfield, MI 48075 
St. Marys Wisconsin Cement Inc., 9383 Dearborn St. sueco acu ec Milwaukee 
a ] of St. Marys Detroit, MI 48209 
Iron oxide penes (finished): | 
DCS Color & Supply Co. Inc 2011 South Allis St. Plant Do. 
ilwaukee, WI 53207 
CLM Cord 12th Ave. West and ----d0 crc aces Douglas. 
Waterfront St. 
Duluth, MN 
Rockwell Lime o Route 2, Box 124 --..2do.-...- Manitowoc. 
Manitowoc, WI 54220 
Western Lime & Cement Co Box 57 Plants Brown, 
West Bend, WI 53095 Fond du Lac 
'8 Top Soil & Excavating 12600 West Cleveland Ave. Bog and plant Waukesha. 
: New Berlin, WI 53151 
Certified Peat & Sod Ine 19000 West Lincoln Ave. --- -d0 ------ Do. 
New Berlin, WI 53151 
Demilco Inc., a 5 of 3101 West Custer Ave. „ ONIS Do. 
Milwaukee, WI 53209 
Honest To Peat Ine Route 2 CGG Kewaunee. 
Algoma, WI 54201 
Perlite (expanded): 
Midwest Perlite Co 4280 Parkway Blvd. Plant Outagamie. 
Appleton, W1 54911 
Send and gravel: 
Construction (1984): 
American Materials Corp Box 388 Pits and plants Barron, 
Eau Claire, WI 54701 Chippewa, 
Eau Claire. 
Janesville Sand & Gravel Box 427 3 Columbia, 
Co., Lycon Inc. Janesville, Dane, 
Johnson Sand & Gravel Inc .. N8 W22590 Johnson Dr morc ioc Waukesha. 
Waukesha, 
Arthur Overgaard Ine Box 87 „ s enc : 
Elroy, WI 53929 Columbia, 
Jackson, 
Washburn. 
Valley Sand & Gravel Corp S63 W19750 Luckow Dr. Pit and plant Waukesha. 
Muskego, WI 53150 
Wissota Sand & Gravel Co- Box 1208 Pits and plants Barron, Rusk, 


Eau Claire, WI 54702 
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Table 9.— Principal producers —Continued 


Commodity and company 
Sand and gravel —Continued 
Industrial: 


TCI Traprock Inc... 
Dimension: 
Granite: 
Anderson Bros. & 
Johnson Co. 
Cold Spring Granite Co _ 
gro Wausau Granite 


Manufacturing Co. Inc. 


Buechel Stone Center Inc 
R. & T. Quality Stone 
Valders Lime & Stone 


Route 8, Box 61-H 
Neillsville, WI 54456 


626 Hi B 
Mosinee, 54455 
Box 127 

De Pere, WI 54116 
Box 509 
Neenah, WI 53929 


1226 West Center St. 
Beaver Dam, WI 53916 


Box 87 
Elroy, WI 53929 


Box 6 
Countryside, IL 60525 


Lannon, WI 53046 


Type of activity 


Underground 
mine and plant. 
Pit and plant 


County 


The Mineral Industry of 


Wyoming 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Geological Survey of 
Wyoming for collecting information on all nonfuel minerals. 


By Karl E. Starch! and Gary B. Glass? 


The value of nonfuel minerals produced 
in Wyoming in 1985 was $552.5 million, a 
very slight increase over the 1984 value. It 
was the first year since 1981 that had not 
registered a decline in value from the pre- 
ceding year. The 1985 figure was more than 
2896 below the 1981 peak year. 

Trends and  Developments.—During 
1980-85, the national and international 
economy had changed in ways that serious- 


ly affected demand for Wyoming mineral 
products. A trend away from glass contain- 
ers to plastic, metals, and paper, and more 
limited demand for window glass reduced 
demand for soda ash; drastically reduced 
drilling for oil and gas and reduced mining 
and pelletizing of iron ore lessened demand 
for bentonite clay; and production of iron 
ore in the State ceased entirely as output of 
the U.S. iron and steel industry declined. 


Table 1.—Nonfuel mineral production in Wyoming! 


1984 1985 
] . 
Quantity ehonaad) Quantity thousands) 

%%%; W ree thousand short tons F2 628 $67,921 2,802 $64,146 
Gem stones ͥ LIU es ee ee NA 225 NA 225 
EP ee NE AOE APN re en thousand short tons. 876 2,618 576 4,488 
Sand and gravel (construction) _ _ -—- ------------- toe 4,586 18,972 €3,500 *11,000 
j ꝗüwv 1, 900 91,600 32 080 37,329 

Combined value of cement d), lime, sodium carbonate, and 
stone (crushed granite, 19850) ʒ·᷑lũ ẽ - :t:!!!!ʒiQW!k! __ XX 458,187 xx 465,275 
yi "T —"""—————— —————— XX ™549,928 XX 662,468 

Estimated. Revised. NA Not available. XX Nota 


1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
*Excludes granite; value included with “Combined value" figure. 
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Table 2.—Nonfuel minerals produced in 
Wyoming in 1984, by county 


Minerals produced 
County in order of value 
Alban t (portland), clays, 
sand and gravel, 
——— EM 
gra 
— — Send 
CDM 5 gravel. 
—— 5 Clive send and vel. 
— Sand and gravel. — 
Goshen .........- Lime, and gravel. 
Hot Springs --- Send and gre 
Johnson Clays, and gravel. 
Lar ami Sand and gravel. 
Natron 3 
ee EPA El 
JJC ve 
Piatte ..—....—..—- Sand and gravel. xia 
Sheridan ........- Do. 
Sublette _- : 
Swestwater _ Sodium carbonate, sand and 
gra 
Teton gravel. 
. Claya time sand and g 
Lora cA Clays, lime, gravel. 
Undiributei ----- Stone (crushed), gem stones, 
sand and gra 


INo of nonfuel mineral commodities was 
for counties not listed. 
not available by county for minerals listed. 


Eight industrial minerals were preduced 
in Wyoming in 1985; no metals were pro- 
duced. Wyoming again ranked 14th among 
nonfuel mineral producing States as it had 
in 1984. Value of nonfuel minerals per 
capita was about $1,085 in 1985, compared 
with $1,615 in 1980, but still dramatically 
above the national average of $98, indicat- 
ing the continuing importance of mineral 
production to Wyoming’s economy 

In 1985, output it of sodium carbonate (soda 
ash), still the dominant nonfuel mineral 
product of the State, increased very slightly 
over 1984 output. Production of bentonite 
clay, second in importance, declined approx- 
imately 12% in output from the 1984 level. 
Change in output of other minerals was 
mixed: construction sand and gravel output 
was estimated to have fallen substantially, 
crushed stone output was up substantially, 
as was output of gypsum and lime; cement 
a st ra increased slightly. 

Total tax valuation of property in the 
State of Wyoming was $8.4 billion in 1985, 
up 5% from that of 1984. Minerals account- 
ed for 71% of this total: oil, 3796; natural 
gas, 18%; coal, 15%; and trona (soda ash) 
and other minerals, 1.7%. Minerals paid 
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$393.7 million in ad valorem taxes on pro- 
duction, of which trona and other nonfuel 
minerals contributed $10.5 million. Sever- 
ance taxes collected on mineral preduction 
were $191.4 million, $0.9 million from trona 
and other nonfuel minerals. Sales and use 
taxes on minerals amounted to $22.8 mil- 
lion. All mineral income, taxes, rents, and 
royalties, accruing to the State of Wyoming 
in 1985 was about $905 million, by far the 
most important source of income to the 
State. 

Another indicator of the state of the 
economy in Wyoming in 1985 was its home 
foreclosure rate, the highest in the Nation 
with nearly 4% of all home mortgages in 
foreclosure at the end of the year, most 
related to mining layoffs. 

About 25,900 people were employed in 
mining in Wyoming in 1985, compared with 
about 27,900 in 1984, about 56% of whom 
were employed by the oil and gas industry. 
Total labor force of the State declined from 
about 255,000 in 1984 to 253,000 in 1985. 
The unemployment rate increased from 
6.8% to 7.1% over the same period. 

Exploration Activities.—Exploration for 
gold continued in the granite-greenstone of 
the South Pass-Atlantic City and Lewiston 
mining districts along the southern tip of 
the Wind River Mountains of western Wyo- 
ming, in the iron formation of the Bradley 
Peak area of the Seminoe Mountains Dis- 
trict, in the northern Medicine Bow and 
Sierra Madre Mountains of central Wyo- 
ming, and in the Hartville Uplift and Black 
Hills of eastern Wyoming. Although major 
mining companies have been exploring 
Wyoming for both large-tonnage, low-grade 
stratiform gold deposits and low-grade 
"Carlin-type" micrometer gold deposits as- 
sociated with black shales, only minor ex- 
ploration activity for micron gold occurred 
during the year. That activity was centered 
in the Overthrust Belt of western Wyoming. 

At the Carissa Mine near South Pass 
City, historically one of the two largest gold 
preducers in the district, a Salt Lake City 
company cleared the primary shaft of de- 
bris and began dewatering the drifts and 
Stopes on the five levels. The Geological 
Survey of Wyoming (GSW) prepared prelim- 
inary mine maps of a dozen old mines in the 
district as part of a project to map the 
greenstone belt and to categorize the gold 
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Table 3.—Indicators of Wyoming business activity 
1983' 1984 1985 


)))) ³ĩͤJdàdddaJdàd/dJJAd 8 thousands 516 511 509 
Total civilian labor fore «44 „„ 8 268 255 258 
Unemployment |... LLL LL LLL LLL LLL LLL 22222224 percent 8.4 6.8 7.1 
Employment (nonagricultural): 
ini paa a ð—ͤ AE thousands 28.5 27.9 25.9 
f ³ y ELLE c LL do- 2.1 1.3 9 
Nonmetallic minerals except fuel _-_.§_/§______________ do 44 4.0 8.9 
Coal mining «444444444 do 5.6 5.7 5.7 
Oil and gas extraction? _.________________________ rV 16.8 16.9 14.6 
Manufi total .— ea ae ( ELM E PT 8.2 8.0 1.9 
Primary metal industries do 1 1 W 
Stone, clay, and glass products? _.__________________- do. 1.1 1.1 1.0 
Chemicals and allied product o- 8 8 8 
Petroleum and coal products _— - - ---- - --------------- do- 1.3 1.1 1.0 
^ MERO" T y otal ah do 14.4 14.1 14.7 
tion and public utilities do... 16.3 15.8 15.2 
Wholesale an ifl m ³ . € do- 45.9 46.4 45.8 
ce, insurance, real estate |... ««ͤ«4 44 do... 1.9 8.0 8.0 
e ga cy ea hac Palace we a ON CS DOR ENERO E do 824 83.1 844 
Government and government enterprises do 48.9 50.9 §8.1 
Total? ss ee eee do 202.5 204.8 204.9 
Personal income: 
Total MM ͥ ER NT d millions $6,215 $6,410 $6,784 
GENE ca Q------2--2-22-2-2-2222222---------2-2-2--------2-2--- $12,040 $12,506 813,223 
Total average weekly hours, production worker- p : a FT 
Total average hourly earnings, production worker” $8.7 $9.1 $9.9 
diu I. industry: r wT ee ee ee eee i ew ew ee A ewe ee ewe — $12.6 $18.8 $13.6 
Farm income! millions_ — $42 $28 
M ⏑ iV = os ee ee ull eee do- tees y 
Mining JJ EE :T8?Vr̊ do 1,055 1,057 1,016 
etal iin... M aor $74 $49 
Nonmetallic minerals except fuel do... 164 158 161 
Coal minini — oue E A eee s do. ..- 6 
Cl lp p e ———— do... 
Manufacturing totalilwl!“V!UUUNUNUDUUNUDUUNUVNUVNU!XJUV “““ Er 199 198 199 
Primary metal industries do- $2 827 
Stone, clay, and /!!! ³ AAA ⁵³ A 8 ue $28 
Chemicals and products Lone kee eee do— $9 $9 12 
Petroleum and coal product do- m $48 H 
n and public utilities Ri 11 T 
L i voti pem holesale and retail trade do 3 07 
Finance, insurance, real estatittſ!?ĩ2vh ccc Lc 2222-2 mg DAS 111 168 186 
JJ TENOR Sh oO. 
Government and government enterprises do- $1,058 $1,121 
Construction activity: l 
Number of private and public residential units authorized 2,812 1,649 1,167 
Value of nonresidential constructioonn millions $79.6 $88.6 $83.3 
Ne of tes road pedi awards C da- $144.9 $171.1 $174.5 
pmen portland masonry cemen wi ; | 
thousand short tons 882 896 415 
Nonfuel mineral production value: 
Total crude mineral value ____ -- ---------------------—-—- millions $629.9 27078 27088 
Value per capita. n $1,22 1,075 1,085 


PPreliminary. ‘Revised. W Withheld to avoid disclosing company proprietary data. 
Bureau of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 


sources. 
*Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 
*Data may not add to totals shown because of independent rounding. 
*1983 data based upon 16,000-place sample; 1984 and 1985 data based upon 17,000-place sample. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, High and Heavy Construction Magazine, and 
U.S. Bureau of Mines. ad "m 
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Figure 1.—Value of clays and total value of nonfuel mineral production in Wyoming. 


deposits. Exploration by at least two compa- 
nies focused on the Ferris-Haggerty Mine; 
copper, gold, and silver were known to exist 
at that mine. 

The GSW continued searching the Lar- 
amie Range for diamondiferous kimberlite. 
The Leucite Hills in southwestern Wyoming 
was also the site of exploration for dia- 
monds. 

Exploration for industrial minerals in- 
cluded natural sulfur deposits in the Au- 
burn, Cody, and Thermopolis areas in west- 
ern Wyoming; local sources of durable rock 
suitable for railroad ballast to replace rock 
imported from out of State; and limestone 
for use as highway construction aggregate 
and in the production of cement. 

Legislation and Government Pro- 
grams.—Enrolled Act No. 38, signed by the 
Governor February 14, stated the liability 
of mineral lessors and leasers for property 
taxes due for mineral production under the 
lease and provided for payment date. 

An act passed by the legislature and 
signed by the Governor, Chapter 235, Wyo- 
ming Session Law, created a State Econom- 
ic Development and Stabilization Board to 
replace the Department of Economic Plan- 


ning and Development. Duties of the new 
agency included: "considering new plans 
and, if necessary, draft legislation to reduce 
the adverse effect of the monopoly railroad 
power on the coal and trona industries." 

The Governor vetoed an interim mine 
stabilization act passed by the legislature 
that would have allowed noncoal surface 
mines to suspend operations when mineral 
markets were adverse without having to 
begin irreversible reclamation of the mined 
area. The bentonite industry would have 
been the major beneficiary. 

A bill raising truck weight limits on 
interstate highways was also vetoed. The 
current interstate weight was 80,000 
pounds, while on other primary and second- 
ary highways, the limit was 117,000 pounds. 
The effect of the bill would have been to 
make more feasible movement of soda ash 
by truck to railheads other than the Union 
Pacific Railroad, whose lines provided near- 
ly sole access to markets for the soda ash 
producers in southwest Wyoming. 

The Office of Surface Mining (OSM), U.S. 
Department of the Interior, awarded Wyo- 
ming $5.4 million to reclaim 18 abandoned 
bentonite, gold, and uranium mines and a 
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Figure 2.—Principal mineral producing localities in Wyoming. 
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limestone quarry, mostly in northeastern 
Wyoming. An additional $7.4 million was 
granted for reclamation of 19 abandoned 
copper, feldspar, gold, graphite, iron, and 
limestone mines in southeastern Wyoming. 
Strong local opposition was expressed to 
plans to reclaim old gold mines in the South 
Pase-Atlantic City area. The State had been 
awarded $92.6 million for reclamation work 
by OSM since the State’s abandoned mine 
lands program was approved in February 
1983. The State also received $7.6 million in 
lieu of taxes for tax-exempt Federal land. 
The Mine and Mineral Resource Re- 
search Institute at the University of Wyo- 
ming received a grant of $147,000 through 
the U.S. Bureau of Mines. The nonprofit 
Western Research Institute, which deals 
with hydrocarbon development and also is 
affiliated with the University of Wyoming, 
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was the second largest employer in Lara- 
mie, after the Union Pacific Railroad, with 
a payroll of $10 million. 

The U.S. Bureau of Land Management 
made plans to correct survey errors af- 
fecting more than 2.5 million acres in the 
Powder River Basin. The incorrect surveys 
made in the 1880’s and 1890’s could create a 
legal tangle for Wyoming’s mineral indus- 
try in the area, which is mainly oil and gas 
and coal. 

Among its many activities in 1985, the 
GSW completed an investigation and report 
on strategic metal deposits at Copper Moun- 
tain in central Wyoming, continued investi- 
gating for diamondiferous kimberlites at 
various locations in the State, and publish- 
ed a “Metallic and Industrial Minerals Map 
of Wyoming.” 


REVIEW BY NONFUEL MINERAL COMMODITIES 


INDUSTRIAL MINERALS 


Cement.—Wyoming's one cement plant, 
operated by Monolith Portland Cement Co. 
at Laramie, increased production slightly in 
1985, reflecting an increase in highway 
building and construction. The last unfin- 
ished segment of Wyoming's 914-mile inter- 
state highway system was completed on I-90 
north of Sheridan. 

Most cement produced at the company’s 
two wet-procees kilns was general use and 
moderate heat Types I and II gray portland 
cement. A small amount of oil well cement 
was also produced, but no masonry cement. 
Ready-mixed concrete companies provided 
the market for more than three-fourths of 
the cement produced in the State, followed 
by other contractors, concrete product man- 
ufacturers, and building material dealers. 

In December, the Monolith plant was 
purchased by Centex Cement Enterprises to 
be operated as Mountain Cement Inc. The 
plant was closed for modernization with 
plans to reopen sometime in 1986. Moun- 
tain Cement began development of new 
sources of limestone and gypsum for future 
plant operations. 

Clays.—Clays ranked second in impor- 
tance among Wyoming s nonfuel mineral 
preducts, with about 12% of the total. 
About 92% of the State’s clay preduction 
was sodium bentonite, sometimes called 
swelling bentonite or Wyoming bentonite, a 
montmorillonite material formed by the 
alteration of volcanic ash that has swelling 


characteristics that increase its volume as 
much as 15 times when wet. Wyoming was 
first of the 18 States in the Nation produc- 
ing bentonite, with about 66% of the total. 
With about 5% of the total, Wyoming rank- 
ed fourth among 44 States in production of 
all types of clay. 

Bentonite production was relatively sta- 
ble in 1985, with little change from the 1984 
level. Output, however, remained well be- 
low capacity at about two-thirds the 1979 
peak. The drastic decline in oil well and gas 
well drilling and iron and steel production 
limited the major markets for bentonite, 
i.e., for well drilling mud and as a binder for 
iron ore pelletizing. 

Bentonite production was reported by 7 
companies at 107 pits in 7 counties, mostly 
along the eastern flank of the Big Horn 
Basin in north-central Wyoming, the south- 
ern Powder River Basin, and the northern 
and western edge of the Black Hills in 
northeastern Wyoming. Eighty-five percent 
of State production, in descending order of 
output, was in Crook, Big Horn, and Weston 
Counties. Two companies produced common 
clay at three pits in Albany and Uinta 
Counties. Employment in bentonite produc- 
tion fell about 107 during 1985, to about 655 
people. In 1981, nearly 1,200 people had 
been employed. 

Bentonite producers, in descending order 
of output, were the Baroid Div. of NL 
Industries Inc., American Colloid Co., Fed- 
eral Ore and Chemicals Inc., Kaycee Ben- 
tonite Corp. (Black Hills Bentonite), Dres- 
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ser Minerals (Magcobar), Wyo-Ben Inc., and 
International Minerals & Chemical Corp. 
The top three producers accounted for more 
than 5096 of total output. 

Bentonite has been described as the min- 
eral with 1,000 uses—the U.S. Bureau of 
Mines canvass listed 38. In 1985, about 56% 
of Wyoming bentonite production was used 
in oil well and gas well drilling mud, 26% in 
foundry sand, 15% in iron ore pelletizing, 
and 2% each in animal feed and waterproof 
seals. Other uses included adhesives, chemi- 
cal manufacturing, medical and pharma- 
ceutical, paint, paper coating and filling, 
portland cement, asphalt tile, and pet litter 
box absorbent material. 

Estimates of remaining Wyoming benton- 
ite reserves ranged from 200 million short 
tons (Bureau of Mines) to 1,149 million 
short tons (American Institute of Mining, 
Metallurgical and Petroleum Engineers). It 
was mined only by surface methods and 
generally only those deposits with 30 feet or 
less overburden were considered commer- 


OSM granted the State of Wyoming $30 
million in 1985 to reclaim 100 bentonite 
mines on about 5,000 acres in Crook County. 

Of the two producers of common clay, 
Interstate Brick Co.’s output went into man- 
ufacturing face brick, and the output of the 
largest preducer, Lone Star Industries Inc., 
was used in manufacturing portland ce- 
ment. 

The outlook for bentonite production was 
relatively stable. As drilling footage re- 
mained low, the future demand and price 
for bentonite also would remain low. 

Gem Stones.—Wyoming was the largest 
source of semiprecious nephrite jade in 
the United States. Southern Fremont and 
southwestern Natrona Counties were the 
center of the jade collecting area. The possi- 
bility of exporting jade to China was being 
investigated by people in the industry. 

The GSW continued searching the Lar- 
amie Range for diamondiferous kimberlite. 
Anomalous stream sediment samples were 
located in the Pole Mountain-Happy Jack 
area east of Laramie and the Sheep Rock 
District northeast of Laramie. Interest in 
the Leucite Hills area northeast of Rock 
Springs was prompted by discovery of rich 
diamond deposits in identical rock strata in 
Australia. There was, apparently, still some 
industry interest in the Colorado-Wyoming 
State Line diamond-bearing districts where 
Superior Minerals Inc. had been testing for 
commercial deposits. 
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Gypsum.—Reported production of. gyp- 
sum showed a substantial rise in 1985 as 
demand for building materials increased. 
Crude gypsum was produced by three com- 
panies in three counties. Wyoming Con- 
struction Co. mined gypsum in Albany 
County for use in cement manufacture at 
Monolith’s (Mountain Cement) Laramie 
plant. Georgia-Pacific Corp., Gypsum Div., 
at Lovell, Big Horn County, and Celotex 
Corp., a subsidiary of Jim Walter Corp., at 
Cody, Park County, mined and calcined 
gypsum for production of wallboard. The 
value of gypsum produced rose at a faster 
pace than output. 

Helium.—The U.S. Department of the 
Interior announced in June that it had 
agreed to the sale of helium from the Riley 
Ridge Gasfield. Under the agreement, Ex- 
xon Co. USA would extract the helium as 
part of its natural gas operations in the 
field, due to start in mid-1986, and then sell 
the helium to private industry, paying a 
royalty to the Federal Government from the 
proceeds of the sale. The 20-year agreement 
could produce $60 million in royalties to the 
Federal Government. The U.S. Bureau of 
Mines estimated that the Riley Ridge Gas- 
field, east of the Overthrust Belt in south- 
western Wyoming, contained more than 100 
billion cubic feet of helium in association 
with natural gas. 

Exxon Corp. leased tracts of Federal land 
for oil and gas development, but the Miner- 
al Lands Leasing Act of 1920 reserved 
helium rights to the Federal Government. 
Terms of the agreement provided that heli- 
um in the ground remained property of the 
Federal Government, but Exxon attained 
ownership as the gas entered the company’s 
production facilities. The Government roy- 
alty will be one-eighth the gross proceeds 
from the sale of crude helium, or not lees 
than $8 per thousand cubic feet (Mcf), and 
one-twelfth the gross proceeds from the sale 
of refined helium, or not less than $3.12 per 
Mcf for gaseous refined helium and $3.33 
per Mcf for liquid helium. Exxon expected 
to produce about 800 million cubic feet of 
helium per year. 

Lime.—Quicklime was produced by two 
companies in three counties in 1985: The 
Great Western Sugar Co. at Lovell, Big 
Horn County, and Holly Sugar Corp. at 
Torrington, Goshen County, and Worland, 
Washakie County. Despite closure of a site 
in Laramie County and only intermittent 
production from Holly Sugar's Lost Day 
Quarry near Fort Laramie, Goshen County, 
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reported output of lime in 1985 increased 
more than 50% over that of 1984. Quicklime 
was used in processing sugar beets, a declin- 
ing market as consumption of sugar in the 
United States fell. Limestone also was 
shipped from the Lost Day Quarry to the 
Laramie River Station powerplant for use 
in emissions control. 

Perlite (Expanded). —Wyoming had two 
perlite processing operations: a packaging 
operation, Western Perlite Corp. in Green 
River, and a processing plant operated by 
Harborlite Corp., west of Green River, 
which supplied perlite to the trona industry 
for use in filters at the trona refining 
plants. Perlite, a glassy volcanic rock con- 
taining 2% to 5% water, expands rapidly 
when heated, yielding a material with low 
density, high silica content, and a large 
surface area, which has a variety of indus- 
trial applications. 

There were no known occurrences of 
perlite in Wyoming; perlite processed in 
Wyoming was mined in Arizona and Idaho. 

Phosphate Rock.—No phosphate rock 
was reported mined in Wyoming in 1985. 
Phosphate rock mined in Idaho was benefi- 
ciated at Stauffer Chemical Co.'s Leefe 
plant in Lincoln County. Chevron U.S.A. 
Inc. continued plans to pump phosphate 
rock mined near Vernal, UT, to a plant at 
Rock Springs in a slurry pipeline for proc- 
essing with sulfur from Wyoming gas proc- 
essing plants to produce phosphoric acid. 
The plant was scheduled for completion in 
mid-1986. 

FMC Corp. used elemental phosphorus 
from Pocatello, ID, to produce, at its plant 
near Green River, sodium tripolyphosphate. 
Plans were made during the year to double 
the capacity of sodium tripolyphosphate, a 
detergent builder, at Green River. 

Sand and Gravel (Construction).—Con- 
struction sand and gravel preduction is 
surveyed by the U.S. Bureau of Mines for 
even-numbered years only; therefore, this 
chapter contains only estimates for 1985. 
Data for odd-numbered years are based on 
annual company estimates made before 
yearend. 

It was estimated that construction sand 
and gravel output declined 24% in 1985 
from the 1984 level. In 1984, 55 companies 
produced sand and gravel in 22 of Wyo- 
ming’s 28 counties. 

Sodium Carbonate.—Wyoming was again 
the source of about 85% of the Nation’s 
output of soda ash. Output was virtually 
unchanged from 1984 as the industry’s 
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problem of excess capacity remained unre- 
solved. Production continued to be by five 
trona mine-soda ash processing plants near 
Green River, Sweetwater County. Ac- 
cording to the annual report of the State 
Inspector of Mines of Wyoming, 1985 output 
of the five producing companies was: FMC 
Corp., 1.9 million short tons of soda ash; 
Allied Chemical Co., 1.5 million tons; Stauf- 
fer Chemical Co. of Wyoming, 1.8 million 
tons; Texasgulf Inc., 1.0 million tons; and 
Tenneco Minerals Co., about 0.8 million 
tons. These levels of output represented 
about 75% of capacity. 

The only U.S. soda ash producers outside 
southwestern Wyoming were Kerr-McGee 
Chemical Corp.'s 150,000-short-ton-per-year 
facility at Searles Lake, CA, which was 
scheduled for closing by 1987, and Allied 
Chemical’s 700,000-short-ton-per-year Sol- 
vay process synthetic soda ash plant at 
Syracuse, NY, scheduled for closure in early 
1986. Closure of these facilities should bene- 
fit Wyoming soda ash producers. 

With overall production and sales of soda 
ash "flat" because of declining use of glass 
containers, companies concentrated on cost- 
cutting production techniques, expanding 
exports, and developing new uses for soda 
ash 


After investing nearly $30 million over 5 
years, FMC began commercial preduction of 
soda ash from a solution mine near its 
conventional soda ash facility. Two pairs of 
wells were in operation in September. One 
well in each pair was used to inject a sol- 
vent into a 30-foot-thick trona bed 2,000 feet 
below the surface, the other to pump the 
trona solution to the surface where it was 
piped to FMC's soda ash processing plant. A 
total of 22 wells were drilled in a 1-equare- 
mile area overlaying 100 million tons of 
trona. When all wells are producing, they 
could account for 10% to 15% of FMC's 
annual plant capacity of 2.5 million short 
tons of soda ash. A cost savings of 25% per 
year over traditional mining methods was 
anticipated, but several years of operation 
will be required before estimates can be 
confirmed. Allied Chemical also was experi- 
menting with solution mining. Other min- 
ing systems used in the five mines were 
conventional drill-blast-haul, continuous 
miner, and longwall cutting systems. 

The soda ash export market reached an 
estimated 1.8 million short tons per year, 
with exports to 43 nations, of which Asian 
nations received 6096 of the total. A large 
contract with China, perhaps as much as 
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600,000 short tons per year, was the major 
export event of the year. All six U.S. soda 
ash preducers export as a single company 
through the American Natural Soda Ash 
Corp. 

The University of Wyoming studied use of 
trona in enhanced oil recovery through 
horizontal injection. The Public Service Co. 
of Colorado experimented with dry sodium 
as a pollution control agent in powerplant 
smo 

Transportation costs were critical in mar- 
keting soda ash. All five southwestern 
Wyoming mines were served by the Union 
Pacific Railroad. Shipping cost to eastern 
markets was about $60 per ton. Sale price of 
soda ash was about $69 (1984) to $79 (1985) 
per short ton, f.o.b. Green River (down from 
$92 m 1981) In April, a new company, 
Bonneville Transloaders Inc. began trial 
runs trucking soda ash 220 miles from 
Green River to a Burlington Northern Rail- 
road railhead at Shoshoni, north of River- 
ton, to take advantage of lower freight rates 
offerod by Burlington Northern. The com- 
pany claimed transportation cost savings of 
$4 to $15 per short ton to eastern markets 
and aimed at capturing 596 of soda ash 
shipments, 300,000 to 500,000 short tons per 
year. Industrial development revenue bonds 
issued by the city of Riverton helped fi- 
nance facilities at Shoshoni. 

Allied Chemical, FMC, and Stauffer 
Chemical laid off 78, 76, and 7 workers, 
respectively. Overall employment at the 
five mines fell by 1,000 workers in 4 years, 
to about 3,000 at the end of 1985. 

Church & Dwight Co., which processed 
soda ash into various products, invested $12 
million in expanding its production facili- 
ties at Green River by 50%, or 60,000 square 
feet, to increase output of a dry laundry 
detergent. 

Chesebrough-Ponds Inc. acquired Stauf- 
fer Chemical Co. for $1.25 billion, and with 
it, its subsidiary Stauffer Chemical of Wyo- 
ming’s trona-soda ash facility owned jointly 
with Rocky Mountain Energy Co., a subsid- 
iary of Union Pacific Corp. In November, 
Allied Chemical merged with Signal Corp. 
to become Allied-Signal Corp. Allied-Signal 
later spun off Allied’s Green River soda ash 
operation as General Chemical Co., part 
of the Henley Group, a group of 30 for- 
mer Signal companies. Neither corporate 
change appeared to affect the soda ash 
facilities involved. 

The Wyoming trona-soda ash resource, 
formed by deposits in an ancient lake, is the 


known such resource in the world, 
with 42 individual beds underlying 1,300 
square miles and estimated to contain as 
much as 81.7 billion tons of trona and 52 
billion tons of mixed trona and halite. 
Mining was started by Westvaco, later 
acquired by FMC, in 1946, production began 
in 1950, Stauffer Chemical entered the field 
in 1962, Allied Chemical in 1968, Texasgulf 
in 1975, and Tenneco Minerals in 1982. 
About 55% of soda ash production normally 
has been consumed in glassmaking, 23% by 
the chemical industry, 5% in soaps and 
detergents, 4% in pulp and paper manufac- 
ture, 3% in water treatment, and the bal- 
ance in metallurgy, petroleum refinery, 
pharmaceuticals, photography, and other 
uses. 

Stone.—Stone preduction is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; the 1984 chapter gave estimates. 
Data for even-numbered years are based on 
annual company estimates made before 
yearend. 

Among plans announced for development 
of aggregate resources in Wyoming were L. 
C. Holding Inc., Boulder, CO, plans to re- 
open the old Idealite lightweight aggregate 
plant near Laramie under the name Wyo- 
lite; Carbon Energy Corp. plans to mine 
scoria from the Alkali Buttes Coalfield to be 
marketed as decorative stone in handy-sized 
sacks through convenience stores; and Peter 
Lien & Sons plans to quarry limestone at 
the Shamrock Hills and Point of Rocks 
areas of Carbon County for use as scrubber 
stone for electrical generators and as con- 
crete aggregate. 

Reported production of crushed stone in 
Wyoming increased substantially in 1985. 
The largest single use for this stone was as 
railroad ballast. Unpaved road surface, ce- 
ment manufacture, and fine aggregate tied 
for second major use, followed by dense road 
base. Highway construction was at a high 
level in 1985, with $178.7 million in con- 
struction contracts, a new record high, add- 
ing to demand for construction aggregates. 
Upgrading access roads to Peacekeeper 
missle silos provided additional demand for 
aggregates. Limestone and dolomite provid- 
ed the largest amount of stone. Granite and 
volcanic cinder were also used. A small 
amount of marble was produced by Basins 
Engineering Co. for decorative use. 

Six companies operated eight quarries in 
six counties. Platte County was the major 
source of crushed stone, with 40% of the 
total, followed, in descending order of 
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output, by Laramie, Albany, Sheridan, 
Fremont, and Crook Counties. 
Peter Kiewit & Sons Co., Gilbert Central 
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Corp., and Morrison-Knudsen Co. Inc. ac- - 
counted for 77% of total output. 


Table 4.— Wyoming: Crushed stone! sold or used by producers in 1985, by use 
(Thousand short tons and thousand dollars) 


Quantity Value 
Ert E ä 88 W W 
EISE ROUEN 8 10 W 
EESTI RU Se ERE ey E 246 W 
e ND PEE 805 W 
J 8 14 60 
——— 8 872 5.381 
J (ö 304 1,064 
JJ tuac cM edi 24 102 
Jö —ͤoG 18 68 
117 S W W 
"ERN cas Es 2,080 7,829 


W Withheld to avoid disclosing company proprietary data; included in Total.“ 


Includes 


dolomito, marble, volcanic cinder and scoria, excludes a minor amount of granite withheld to avoid 


disclosing company 
Ancludes stone used in concrete aggregate (coarse), riprap and jetty stone, railroad ballast, and fine aggregate screen. 
*Includes production reported without a breakdown by end use and estimates for nonrespondents. 


Sulfur (Recovered).—Wyoming was sec- 
ond of 26 States producing recovered ele- 
mental sulfur. Production increased 1296 
over that of 1984. Almost all of Wyoming's 
sulfur production was by energy companies 
as a byproduct of processing natural gas 
produced in the Overthrust Belt of south- 
western Wyoming. Six companies reported 
sulfur preduction in seven counties. Most of 
the production was in Uinta County by 
Amoco Production Co. at its Whitney Can- 
yon natural gas processing facility and by 
Chevron at Carter Creek. The Amoco plant 
was capable of producing 1,200 short tons 
per day of byproduct sulfur; Chevron's 
plant, 1,000 tons. Exxon planned a third 
large natural gas processing plant at Shute 
Creek in Lincoln County capable of produc- 
ing 2,000 short tons per day of byprod- 
uct sulfur from 600 million cubic feet of gas. 

Chevron completed construction of its 
$250 million phosphate fertilizer plant at 
Rock Springs, which will combine sulfuric 
acid with phosphate from Vernal, UT, to 
produce 200,000 short tons per year of 
phosphoric acid. The phosphate rock will be 
pumped 96 miles in a slurry pipeline from 
the phosphate rock mine near Vernal, UT, 
to the fertilizer plant at Rock Springs. The 
plant is expected to employ 225 workers 
when preduction begins in mid-1986. 

Burza International Ltd. of Calgary, 
Alberta, Canada, began trucking 12,000 


short tons per year of liquid sulfur from 
Amoco's plant at Whitney Canyon to the 
Burlington Northern Railway transfer sta- 
tion at Bonneville, near Shoshoni, for ship- 
ment to Galveston, TX. 

Continental Sulfur Co. of Nevada negoti- 
ated with the Hot Springs County Commis- 
sion to establish a sulfur mine near Ther- 
mopolis. If plans materialize, up to 100,000 
tons of sulfur per month could be produced. 


METALS 


Universal Equipment Co. of Fremont, 
OH, purchased the Atlantic City iron ore 
mine near Lander from United States Steel 
Corp. in March. The sale included iron ore 
processing facilities, mining equipment, wa- 
ter rights, and a 76-mile railroad line from 
the mine to Winton Junction near Rock 
Springs. The sale price was not disclosed. 
The iron ore reserves continued to be owned 
by J. R. Simplot Co. of Idaho. Universal 
Equipment assumed U.S. Steel's obligations 
under Wyoming law for reclamation. Uni- 
versal Equipment's plans for the site includ- 
ed mining and road construction materials. 
U.S. Steel ceased mining iron ore at Atlan- 
tic City in October 1988. No iron ore was 
produced in Wyoming in 1985. 


State Mineral Officer, Bureau of Mines, Denver, CO. 
*State geologist and executive director, Geological Sur- 
vey of Wyoming, Laramie, WY. 
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Table 5.—Principal producers 
Commodity and company Address Type of activity County 
Cement: 
Mountain Cement Inc. Box 40 Plant Albany. 
* Laramie, WY 82070 
ys: 
American Colloid Co _______-- 5100 Suffield Ct. Pits and plants 8 Crook, 
Skokie, IL 60076 eston. 
Dresser Minerals, a division of Box 832 nudi cec Big Horn. 
Dresser Industries Inc. Eg Pur WY 82426 
Federal Ore and Chemicals Inc.. .. — 117 5th Ave. 33 Crook and 
Belle Fourche, SD 57717 Weston. 
International Minerals & Box 4 8 ess Crook. 
Kaycee er Corp Bori eben LU -do Johnson, 
Pu MS Mills, WY 82644 mE ud Natrona, 
Washakie. 
NL Industries Inc., Baroid Div — — — Box 1675 — ig Horn and 
Houston, TX 77001 
Wyo-Ben Ine Box 1979 5 g AEn ana 
B Billings, MT 59108 Springs. 
Celotex Cor Box 590 Surface mine Park. 
— ee we TP. x 
— ies —— 
"i TEAM Laramie, WY 82070 po ' 
The Great Western Sugar Co:. Box 5308 Plant. Big Horn. 
Holl €: Co i Holly Sugar Bidg. Plants Goshen and 
y Sugar Cor: — -- Cd ugar Biag. COSE Cr een Ww 
Sodium carbonate: 
Chemical Co Box 551 Underground Sweetwater. 
Green River, WY 82935 rr: 
FMC Cork Box 872 Se AO as Do. 
Green River, WY 82935 
Stauffer Chemical Co yoming Box 513 NNE: CES Do. 
(Chesebrough-Ponds Inc.) Green River, WY 82935 
Tenneco Minerals Co Box 1167 und cc Do. 
Texasgulf Inc „ -do Do. 
dI LED D Granger, WY 82934 eS PUPPY 
Gilbert Central Cord Box 6206 Quarries — Fremont, 
Sheridan, WY 82801 e 
„ (Peter Kiewit & Box 337 ccc Dco Platte. 
Sons Co.). uer: WY 82214 
Morrison-Knudsen Co. Ine Box 1 3 Laramie. 
Cheyenne, WY 8200 
Summit Materials co Box 1716 acude. Crook. 
Rapid City, SD 57709 
1Also clays and crushed stone 
2 Also crushed stone 
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